AD-A262 604 |
P T

COST CONSTRAINED IMPROVEMENTS TO THE
MILITARY RETIREMENT SYSTEM

THESIS
Cvnthia Ann Brown
Captain, USAF

AFIT/GOR/ENS/93M-1

" DISTRIBUTION STATEMENT A
Approved for public releasey :
Reproduced From ‘ | Distribgtion Unlimited

Best Available Copy
DEPARTMENT OF THE AIR FORCE
' AIR UNIVERSITY

AIR FORCE INSTITUTE OF TECHNOLOGY

Wright-Patterson Air Force Base, Ohio

‘CQ«OOO’ODG 133




AFIT/GOR/ENS/93M-1

COST CONSTRAINED IMPROVEMENTS TO THE
MILITARY RETIREMENT SYSTEM

THESIS
Cynthia Ann Brown
Captain, USAF

AFIT/GOR/ENS/93M-1

0 .40 010 o NEHOAHIL
.4 021010 oV <Py

Approved for public release; distribution unlimited




AFIT/GOR/ENS/93M-1

COST CONSTRAINED IMPROVEMENTS TO THE
MILITARY RETIREMENT SYSTEM - |

THESIS

Presented to the Faculty of the School of Operational Sciences

of the Air Force Institute of Technology
Air University
In Partial Fulfillment of the
Requirements for the Degree of

Master of Science in Operations Research

Cynthia Ann Brown, B.S., M.S.
Captain, USAF

March, 1993

o L3
.Gh;sfq‘rﬁgggvsé |
ge

Accession Por

DTIC TiB
Unannounced

NTIS GRA&I - d
a
o

Justiflcation |

By...
| Diitribution/

Avallalility Codes

“JAvuil andzor |
Dist Spacial

LT

- Approved for public release; distribution unlimited




- THESIS APPROVAL

STUDENT: Capt Cynthia A. Brown ' CLASS: GOR-93M

THESIS TITLE: Cost Constrained Improvements to *}e Military Retirement System

. DEFENSE DATE: March 4, 1993

4C0MMI'I‘TEE: - NAME/DEPARTMENT SIGNATURE

- ‘ </ Gt
Advisor Col Thomas F. Schuppe/ENS _} Yifriceti< J ’am"'\

.
: ) I\/p 4 2 | Y
Reader Maj J. Andreas Howell/ENS /é\ Anrlvois &D\f’-’-’ e




Acknowledgements

First, I would like to thank my husband, Mark. His u‘ndcrstanding, putting off
~ his own homework and countless hours as a “single” parent mean more to me than
words could ever exf)ress. Second, 1 \‘vould like to thank Donovan, my AFIT baby.
When the stress seemed unbearable, you made me remember what was 1elal!y im-
‘portant in life, my family. Third, I would like to thank Roger Scheidt and Anastasia
Andgrson for their time and invaluable help with the health care costs. They had
no obligation to help, yet they went out of their way to get me this very ifnporlnr\t
data. Fourth, I wish to express my heart felt thanks to Colonel Schuppe for being
my thesis advisor. Colonel Schuppéalway's knew how and when to help. In addition,
he understood wh‘at a thesis was all about! Finally, I shall never fo‘get my AFIT

experience, especially the deep and lasting friendships I made. Thanks guys!

Cynthia Ann Brown

ii




Acknowledgements . . . .. ... ... e e
List of Figures ......
Listof Tables . . . ... ... ... ... .. ...,
Abstract . . . . . .. L e
L. Introduction . . . ... ... ... ... ... ...,
1.1 Background . ................
1.2 Problem . .. ... ...
13 Scope . ... . oL
14 Approach .. ................
1.5 Limitations . ........ R
1.6 Research Objective . . . . . ... ... ..
1.7 Sub-objectives. . . .. ... ... .... .
1.8 Overview . . ... .. ...
I Literature Review . . . . o oo oo v ...
| 2.1 Background . ................
21,1 History. . ... ..........
2.1.2 Current MRS. . .........
2.1.3 Alternatives. ...........
22 Summary ............ e

iii

....... ix




I Method . ......... o P 31
3.1 Introduction . . . .. o, 3-1
32 Approach ............ e 3-2
33 Model .. .. ... ... .., e 3-3
3.3.1 MAIN Spreadsheet . . . ... .. e L 3-4
3.4 GROUP Spreadsheets . . ... e 3-12
3.5 YEARS Spreadsheet . ... ............... 3-22
3.6 PAY Spreadsheets . ......... e 3-24
3.7 MED Spreadsheets . . ... ............... 3-32
3.8 BOTH Spreadsheets . ... ... ............ 3-32
3.9 INTI and INT2 Spreadsheets . . ... ......... 3.38
3.10 BENEFITS Spreadsheet . . . . . S X
3.11 ALT Spreadsheets. ce .' ............. . 3-46
3.12 ANALYSIS .. ... e e e e e 3-51
3.13 Employing the Model . . . . . . .. e 351
'3.14 Sensitivity . . .. ... .. e e 3-52
IV. Results . . .............................. 4-1
4.1 Overview . ......... ... .. oLy 4-1
42 Findings . . . ....... . ... ... ... e - 4-1
421 CostFindings .. ................ 4-4
4.2.2 Benefit Dollar Findings . . . . ......... 4-12
V. Conclusions and Recommendations . . ... ... ......... 5-1
51 Overview .. .. .. ii i ittt 5-1
52 Conclusions . . . ......iveiiinn 5-1
5.3 Recommendations. . . .................. 5-5
5.3.1 Improvementsto the Model . .. ....... 5-5
v
/ .




1 /

Page

5.3.2 FurtherStudy . ... .............. 5-6

54 Summary . .. e 5-7

Appendix A. Calculations and Referenced Information . . . . . ... A-1

A.l1 Reduct/GrowthTable .. ................ A-1

A.2 Death Rates‘ ..... e e e e e e L A-2

A3 NPV Calculations . . . . ................. A-4

Bibliography . .. . ... . . ... BIB-1

Vita . o o e e e e e VITA-1
v !

v b N \\\ . \'\\,‘,_.—- - \\

SN A T :




List of Figures

F igure ' - Page
3.1. Model Overview . ... ... .. ...... B 3-3
3.2. MAIN Spreadsheet Layout . . ... ........c........ 3-5
3.3. Expanded Categories Spreadsheet . . . . .. ..... Ce e 3-9
3.4. GROUP Spreadsheet Layout: Part 1 . . .. ... .. ... ..., 3-13
3.5. GROUP Spreadsheet Calculations: Part 1 ... .......... 3-14
3.6. GROUP Spreadsheet Layout: Part 2 . . . ... .. ... ..... 3-15
3.7. GROUP Spreadsheet Calculations: Part 2 . . . ... ....... .3-16
3.8. YEARS Spreadsheet Layout . . . . . v oo veio e e 3-22
- 3.9. YEARS Spreadsheet Calculations . . . . ... e 3-23
3.10. PAY Spreadsheet Layout: Part 1 . . ... ... KRR L. 3-25
3.11. PAY Spreadsheet Calculations: Part1 . . ... ... ... e 3-25
3.12. PAY Spreadsheet Layout: Part 2 . . . . .. ........... | . 3-26
3.13. PAY Spreadsheet Calculations: Part 2 . . . ... ......... 3-27 N
3.14. PAY Spreadsheet Layout: Part 3 . . . ... ......... . ‘3-28
3.15. PAY Spreadsheét Calculations: Part3 . . . ... ..oo.... 3-29
3.16. MED Spreadsheet Layout: Part t . . .. .. ............ 3-33
3.17. MED Spreadsheet Calculations: Part 1 . e 3-33 -
3.18. MED Spreadsheet Layout: Part 2. . . . .. ... ......... 3-34 |
3.19. MED Spreadsheet Calculations: Part 2. . ... .......... 3-35
3.20. MED Spreadsheet Layout: Part 3. . . . .. ... .. .. e e e 3-36.
3.21. MED Spreadsheet Calculations: Part 3. . .. .. ... ... . 3-37
3.22. BOTH Spreadsheet Layout: Part 1 . .. .. ............ 3-39
3.23. BOTH Spreadsheet Calculations: Part 1 . . ... ......... 3-39
3.24. BOTH Spreadsheet Layout: Part 2 . . . . ... ... ....... 3-40
vi




Figure
3.25. BOTH Spreadsheet Calculations: Part 2 . . . ... .. ... ...
3.26. BOTH Spreadsheet Layout: Part3 . . . . . ... .. .......
3.27. BOTH Spreadsheet Calculations: Part 3 . . . .. ... ......
3.28. BOTH Spreadsheet Laydut: Part d . o oo
3.29. BOTH Spreadsheet Calculations: Part d . .\ oo vv v n .
3.30. BENEFITS Spreadsheet Layout e S .....
3.31. BENEFITS Spreadsheet Calculations. . . . .. ... .......
3.32. ALT Spreadsheet Layout . ........... G
3.33. ALT Spreadsheet Calculations . . . .. ... ...........

4.1. Alternative Listing . . . ... .. e e e e e e e e
4.2. Initial Results . . . . .. ... ... . . o
4.3. Sensitivity Analysis . . ... ... ... ... ... 0 0, ..
" 4.4. Effect of Pay Optionon Cost .. .. ... .............
4.5. Effect of Med Optionon Cost . . . . .. .. .. e '. Cee
4.6. Effect of Both Optionon Cost . .. ......... e e e e
4.7. Effects of Holding Pay Option Constant . . . . ... ... e
4.8. Effects of Holding Med Option Constant . . . .. .........
4.9. Effects of Holding Both Option Constant . .. ..........
4.10. Additional Runs Results . . . . ... ... .............
4.11. Benefit Dollars for Officers. . . . ....... ... .......
4.12. Benefit Dollars for Warrant Officers . ... ............
4.13. Benefit Dollars for Enlisted . . . .. .. ..............
'4.14. Lump Sum Dollar Amounts for Officers . . ... .........
4.15. Lurap Sum Dollar Amounts for Warrant Officers . . .. ... ..
4.16. Lump Sum Dollar Amounts for Enlisted . . . . ... .......
4.17. Individual Value of Alternative 19 - Option 2 . ... ... I
4.18. Individual Value of Alternative 19 -Option3 . ... ... . ...

vii

Page
3-41
3-42
3-43
3-44

-3-45

3-47
3-48
3-49
3-50

4-2
4-5
4-6
4-7
48

4-8

4-9
4-10
4-10
4-11
4-13
4-14
4-14
4-16
4-17
4-17
4-18
4-18




Figure

4.20. Individual Value of Alternative 21

4.21. Individual Value of Alternative 25

viii

4.19. Individnal Value of Alternative 19 - Optiond ... ... .....

.................

...................

Page
4-19
4-20
4-20




Table

2.1

2.2

- 2.3.
2.4.

3.1.

3.2.
3.3.
3.4.
3.5.
‘ 3.6.

4.1.
4.2.

Al
A2
Al

List of Tubles

Retirement Pay Example . . .. ... ... ........... .
CHAMPUS Suiamary . ... ... ... ... ..
CHAMPUS Usage figures . . .. .........
Reasons for Non-CHAMPUS Usage .. ... ..
Medical Cost Data: Direct and CHAMPUS . . . .
Personnel and Pay Matrix Form . ... ... ..
COLA Factors . . . ... .. ...........
Years of Medical Care Eligibility . . .. .. L.
T st Matrix: Part 1 . .. ... ... 000,
Test Matrix: Part2 . . ...... .......
Alternative Costg. for Initial Sixteen Runs . . . .

Alternative Costs for Twelve Additional Runs . . . .

Force Growth/Reduction Factors . . . . ... ..
Corrected Death Rates for Officer Retirees . . . .
Corrected Death Rates for Enlisted Retirees . . .

ix

.........

---------

.........

.......

.......

.......

----------

Page

24
2-9
2-11
2-11

3-7
3-11
3-18
3-31
3-53
3-54

4-3

A-3
A-6
A-7




<y TG R

AFTT/GOR/ENS/93M- |

Abstract

This research studies possible changes to the current military retirement sys-

tem. The current military retirement system refers to the system provided under the

Military Reform Act of 1986. A new system is proposed which would provide the
retiree with four options. Option | wonld provide a pay annuity and medical benelits
to the retiree (this is the current system). Option 2 would provide a pay lump sum
in place of the annuity and would offer medical benefits. Option 3 would offer the
pay annuity but give a medical Iump sum amount in place of the medical berefit,
Finally, option 4 would provide both a pay and a medical lamp sum amount. The
rescarch investigates the total cost to the government to decide whether the proposed
system would be more economical than the enrrent system. In addition, the lump

sum amounts a retiree would receive are calculated for different benefit levels.




COST CONSTRAINED IMPROVEMENTS TO THE
MILITARY RETIREMENT SYSTEM

I. Introduction
1.1 Background

“Today’s world is a very different place from forty, twenty or even ten years
ago. The cold war is over. The backbone of the military threat is gone and with it
the American public’s support for a stronger, better equipped military.: This lack of
. support has a major consequence - a shrinking military budget. All weapon systems,
support functions, training programs, benefit packages and personnel rodui_rements
are being carefully scrutinized. The military retirement éystem (MRS) is one major

benefit package that has a iong history of scrutiny.

The MRS has three main components: a pay annuity, a health care benefit, and
vcommissany/base exchange(BX) privileges. Both the pay annuity and health care
costs are funded by the DoD budget. The commissary/BX component. are basically
self-supporting and therefore, are left out of the criticism of the MRS. However, the

pay annuity and health care benefit are highly visible cost items in the DoD budget.

Opponents of the MRS say it is too expcnsivé and that the benefits are ex-
cessive. They suggest changing ihe pay annuity to more closely match the 401K
plans prevalent in the civilian community. These plans generally allow retirement
payments to start after the age of 65. In addition, these opponents feel military

retirees should pay more of their health care costs.

On the other hand, proponents support the current military retirement system
because of the need to keep a high quality force. Military members make numerous

sacrifices to have a 204 year career. These sacrifices include such things as long
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and/or frequent family separations, long work hours, low pay compared to compa-

rable civilian jobs, many moves, and possible involuntary reductions in force. In

addition, the greatest sacrifice could be the member’s life.” In no other job do em-

ployees agree to risk the possibility of deatl for their country’s policies. Two recent

examples of this sacrifice are the deaths in Desert Storm and the Somalia aid ef-
fort. Therefore, members are entitled to adequate compensation. And the nation, in

return, receives a superior fighting force to face any national or international threat.

The retention of these quality members is a must to guarantee the fighting
capability of the force. These members say the current level of retirement benefits
is a vital part of their decision to make the military a career. Air Force Magazine
conducted a study of Air Force personnel to determine their attitudes on military

careers. The major conclusion of the study was:

The single most important institutional benefit and career incentive the
Air Force offers is the military retirement system. That is borne out
consistently by every available measure of people’s attitudes and percep-
tions. In a survey conducted in 1984, fifty-five percent of the respondents
indicated that a significant change to the retirement system would be the
one thing most likely to cause them to leave. That was a higher percent-
age than for all other potential resignation rcasons combined. It’s the
most urgent topic of concern among Air Force people and their families.
They view the threat of further change as a breach of faith, as a lessen-
ing of institutional support, and as an indication that their sacrifice and
contributions are not appropriately recognized by policymakers. (21:108)

The fact that people leave if retirement benefits are decreased may not seem like
a major concern in today’s environment of the shrinking defense budget. The smaller
the DoD budget, the smaller the force size. Reductions in the overall military force
are being made using Voluntary Separation Incentives (VSI/SSB), Selective Early
Retirement Boards (SERB), and involuntary Reduction In Force (RIF) boards. If
the Air Force Magazine survey is still accurate, a reduction in retirement benefits
would hasten this process. However, the DoD would have little control over which

personnel decided to separate and which decided to stay. In fact, the Congr-ssional
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Budget Office published a report in 1984 that explained the impact of changing the

MRS: The report states: “It is important to remember . . . changes in the military
retirement system typically will affect retention and thus alter the size and average
experience level of the armed services, with conscquent effects on the overall cost
of military manpower”(4:50). If the separating members are the most skilled and
educated, a mediocre fighting force could result. Is this the force the American public

wants to fight our next conflict?

1.2 Problem

In recent years, the defense budget has been shrinking. DoD officials, along
with Congress, have had to decide whal to retain and what to climinate. These cost
cutting actions have affected everyone. The military retirement system has a long
history of growth and most recently, cuts. In August 1986, retirement benefits were
reduced by lowering the amount of pay a retiree would receive each year. Today’s
political leaders continue to look for more cuts to military retirement benefits. In a
speech to Congress, Bob Hale, assistant director of the National Security Division of
the congressional Budget Office (CBO), stated that one possible cost saving measure
would be a reduction in the health care benefit provided to retirees. This benefit has
never been reduced in the past. Chapter 2 examines these reductions and provides
an in-depth look at the current system. If this reduction were to go into effect, the
military force structure might drastically change. Is there another way to cut costs
without cutting benefits? All the current cost saving methods have decreased benefits
while keeping the same basic benefit structure. This benefit structure has always
been a pay annuity starting at retirement and medical benefits for the retiree and
his/her family at military facilities on a space available basis. In addition, retirees
and families are allowed to participate in the Civilian Health and Medical Program of
the Uniformed Services (CHAMPUS). This is a health insurance plan supported by

the government to defray retiree medical costs. Chapter 2 details eligibility, operation
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and costs of the CHAMPUS system to both the government and the retiree. This

benefit structure has not been changed in the past. A possibility to reduce MRS
costs is to change the system’s structure. Consequently, this thesis will evaluate

three options to the current MRS benefit structure.

1.3 Scope

This thesis investigates the cost of several Military Retirement System options.
These options are based on benefit structure changes not explicitly on reducing costs.
This rj.éearch will be limited to exploring cost-for-benefit tradeoffs. These tradeoff

options are isted below.

1. A lump sum payment instead of an annuity for retirement pay.

2. 15}‘ lump sum payment replacing health care benefits.

[ .
3. A lump sum payment replacing both the pay annuity and the health care

benefit.

|

’Ii’hese optibns will be tested at different selection rates and then measured
against] the current cost of the military retirement system.

1.4 Approach

This research will evaluate the cost differences between the current system and
- three options. The three options will incorporate benefits into the military retirement
system that are not currently charged to the Military Retirement Fund. This fund is
where all the accrued money is “stored” until it is needed. At the present time, only
pay annuities are funded through the military retirement fund. Thié research will
add health care costs to the retirement structure. These costs can then be calculated
and added to the current system for comparison to the three options. All costs will

be presented and compared using present worth calculations (1992 dollars).
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1.5 Limitations
This research has certain limitations and assumptions. The main limitations

and assumptions are listed below. Chapter 3 also describes assumptions that are

explained as they are encountered in the implementation of the model.

1. Selection rates will primarily be used for sensitivity analysis. However, data

will not be collected to quantify these rates with today’s military members.

2. This study will not quantify systems proposed by other individuals for com-
parisons. The only comparisons made will be between the current system and

the three options proposed in section 1.3.

3. This thesis will investigate cost to the MRS of people entering é.ftcr imple-
mentation of the August 1986 change to military benefits. In other words;
this study calculates the delta (the difference in cost) between people retiring
using the post August 1986 system versus the proposed system. Anyone in the
system prior to this study is considered a sunk cost and “untouchable” by a

new system.
4. Only active-duty non-disability personnel are included in the study.

5. A sfu(iy period of 20 years was used for all the calculations. This may be too
short since |if;expectancy is increasing. However, due to time and complexity
constraints, this time period was adopted. It is important to note that relative
costs are important not absolute costs. A longer study period will change the
absolute costs and may or may not change the relative costs. That is why the
time period of the study is important. It could affect the decision made as to

the “best” system.

6. During the 20 year study period, the current military retirement system and

benefit structure remain constant.




1.6 Research Objective
Given the current military retirement and benefit system, what system restruc-
turing could achieve increased benefits for the member at a constant (or lower) cost

to the government?

1.7 Sub-objectives

1. What is the cost of the current military retirement system (MRS) including

'. both pay and medical benefits?
2. What are the direct costs a,ssoci‘ated with military health care?
| 3. What are the CHAMPUS cosfs associated.v_vit.h military‘hea.lth care?
4. Whét are realistic (but not-quaﬁtiﬁed) numbers for retirees selecting lump sum
'payments?
5. What are the projected numbers for retiring personnél used for DoD future

planning purposes?

1.8 Overview

This thesis is divided into five chapters. The first chapter is an overview of the
problem. It lays out the problem and describes the scope, limitations, objective and

sub-objectives of the research. It contains the “big picture.”

Chapter 2 is background necessafy for the readers understanding of the prob-
lem. It contains a brief history of the MRS, a detailed explanation of the current sys-
tem and an explanation of various other systems suggested in the past. In addition,
background is given oh health care costs for the military system. This information

includes data on both direct caré and CHAMPUS costs.

The third chapter contains methodology used to approach the problem. This
section includes an explanation of the selected model and the parameters used in

the model. Values of parameters are given along with the rationale behind their
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selection. Assumptions, data, and references used in the model development are also

included. Finally, this section answers some of the sub-objective questioﬁs.

“hapter 4 contains the results of the research. The major results are displayed
graphically as well as written to aid understanding. Sensitivity analysis is also done

in this section.

Finally, Chapter 5 has conclusions and recommendations. The conclusions
discuss the findings of Chapter 4. The recommendations serve two purposes. First,
ideas and questions brought up by the reséarch, that were beyond the scope of the
study, are Hsted for further research. Second, implementation strategies are included

for the proposed system.
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1. Literature Review
2.1 Background
During this time of radical change in the Armed Services one thing remains

constant — the lack of funds and the popular perception of a “fat” military industrial

complex. As national opinion changes from favorable to less than favorable, the

military budget shrinks, resulting in reduced funding for manpower. The Military

Retirement System (MRS) is a major cost of manpower funding. Review of the MRS
began following its inception in 1636 (7:VII-1).. As a result, the MRS is constantly
in flux. At least twelve major studies recommended suBstantial changes over the last
35 years. All of these concluded the same thing — the Military Retirement System
is too expensive (3:1V-30). Some members in Congress agree. An article in the Air
Force Times points this out clearly: “Saving money, said committee staflers, became
the overriding concern in recommending a change. . . The committee did not discuss
thé merits of any of the retirement changes”(14:1,8). The following sections discuss
the development of the military retirement "systerh focusing specifically on its history,

the current system, and three primary areas of ongoing research.

2.1.1 History. The present military retirement system dates back to
the P‘ilgrims at Plymouth Colony. The Colony provided monetary support for any
man maimed during war This support lasted for the rest of the man’s life. The first
national pension law, passed on August 26, 1776, promised half-pay for the duration
of the disability or for life; whichever was shorter (7:VII-1). However, compensation
based solely on service time was controve‘ ial. Congress promised officers half-pay
for life to fight in the war in 1780. The officers served, then fought to collect on that
promise. It was not until the Act of August 3, 1861 that voluntary non-disabled
retirement was guaranteed. Several changes occurred to this non-disabled pension
plan over the years (7:VII-2). Harry White, in a research report for the Air War
College, complied a listing of the most important changes (24:10-17).
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1. The Act of August 29, 1916 - initiated the formula we use today to establish

retired pay entitlements and developed an “up-or-out” promotion plan.
pay p p " p

2. The Army and Air Force Utilization and Retirement Equalization Act of 1948
- standardized the retirement system for all Services by-establishing an inte-
grated promotioﬁ/involnntary retirement system for the Army and the Air
Force. This Act formed a uniform retirement authority among all branches of

the Service.

3. Officer Personnel Act, of 1947 and the Officer Grade Limitation Act of 1954 -

prov'ided the promotion and retirement authority for the next 35 years. These

laws pertained to mandatory retirement based on length-of-service.

4. The Military Retirement Reform Act of 1986 - affected the computations for

retirement pay and only applied to individuals entering active duty after Au-

gust 1, 1986 (7).

In addition, a.major change in Military Retirexﬁent System funding occurred
with the passing of Public Law 98-94 in 1983. This changed the accounting practice
from “pay-as-you-go” to “accrual.” Pay-as-ydu-go accounting budgets retirement ex-
penses when they come due, out of the current available revenues. Accrual account-
ing sets aside a portion of its current revenues to fund future retirément liabilities
(12:1). Due to this accounting change, the MRS greatly affects the mAilitary budget.
This change requires resources, in particular, funds to be allocated 20+ years before
the retirement costs are actually incurred and paid out. Therefure, effective resource -

allocation becomes even more important.

This is particularly true as life spans increase. The longer an individual lives
the more rescurces he/she is entitled. Thus, increased longevity adversely affects
governmental costs. These costs show up in the MRS. Therefore, it is essential to
study the MRS and keep it as cost effective as possible. This is especially true

in the current environment of drastic military cuts. Studying different alternatives

2-2
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and then implementing the most desirable could result in monetary savings for the
Armed Services. Proper allocation of the savings results in an increase in efficiency
in military spending. In other words, we would get more national defense for the

same a“ount of money.

2.1.2 Current MRS. A retired military member’s pay is computed as a

function of base pay at the time of retirement. This base pay is computed as follows:

e Service member’s month’ly hase pay at retirement if entering active duty before
8 September 80. |
o The average of the highest 3 years monthly base pay if entering after § Septem-
ber 80 (20:3). |
The -current MRS has two main gfoups: military members entering active
duty before 1 August 1986 and those entering after this date. The first group, those

entering active duty before 1 August 1986, follow these rules:

1. Individuals must have at least 20 years service to draw retirement pay.

2. The service member’s mmultiplier equals 2.5 percent times the years in service of
I q .

base pay for life, to a maximum of 75 percent of basic pay (30 years of service) -

3. The member receives an adjustment to retired pay equal to the percentage
increase in the average Consumer Price Index (CPI). This is commonly referred

to by the retirees as the cost of living adjustment (COLA).

The second group has reduced benefits due to the August 1986 change. The

second group follows these rules:

1. Individuals must have at least 20 years to retire and are encouraged (by the

second rule) to stay for 30.

2. The service member’s multiplier equals 2.5 percent times the years of service

minus 1 percent times the number of years short of 30.
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3. The member receives a cost of living adjustment equal to. CPI-1%. When the
military member reaches age 62, he/she reccives a one time restoration to the
amount that would have been payable had full CPI been in effect. However.

after this restoration, partial COLA continues annually for life.

These multipliers times base pay determine the monthly retirement pay for

each group (8:A-2).

[ l Service Member 1 lSorvice Member 2]
Entered Duty 31 July 86 2 Aug 86
Years of Service 20 20
Multiplier 2.5% x20=50% 2.5% x20=50%
Penalty - 1.0x10=10
Final Multiplier 50% 50-10=40%
Base Pay 2000 2000
Monthly Retirement | 2000x50% =1000 | 2000x40% ==800

Table 2.1. Retirement Pay ixample

Table 2.1 demonstrates the cost savings ‘to the government and the loss to
the individual from the new MRS. For this example, an individual loses $2100
($200/month X 12 months) a year under the post August 1986 system. In addi-
tion, the actual loss would be greater because the table shows only the effect of
the multipliers and not the COLA adjustment. Over time, the COLA adjustment
becomes a substantial loss to the military member. These changes are in direct re-
sponse to rising costs. Congress’s approach is to continue cutting the MRS to mect

fiscal obligations, however, this is not the only way.

2.1.3 Alternatives. Establishing a relationship between age and length of
service is one possibility. The Hook Commission recommended such an alternative
as early as 1948. They attempted to pattern the Military Retirement System after
private industry pension plans. The commission recommended retirement at age 60
with 20-29 years of service or at any age with 30+ years of service. The Interagency

Committee (1971), Aspin Retirement Proposal (1976), Uniformed Services Retire-
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ment Benefits Act (1979) and the Grace Commission (1983) all recommended similar
actions. However, the Fifth Quadfennial Review of Military Compensation {(1984)
disregarded these recommendations in the best interest of a “quality™ force (6:1V-
30). In other words, ﬁhe review concluded it is good fo;' senior military members to

retire at 20 years of scrvice to make room for the advancement of younger officers.

White, while at the Air War College, also proposed such a linkage. He com-
pared the I\'iilit'a.ry Retirement System to retirement plans in the civilian sector as
well as to forcign military organizations. White cited several reports studying civil-
ian sector versus military retirement benefits. Not surprisingly, the surveys found ‘
the MRS all‘owc‘d members to retire much earlier without age restrictions. In con-
trast, the universal retirement age in the civilian sector is 65, with provisions to
retire at 62. In addition, eighty percent of industrial corporations had a minimum
lcngth—of~svrviée tied to retirement age ;’24:22-25). '

White also compared the United States MRS to those of forcign countries. “In
cach of the countries surveyed, carly retirement, at least in comparison with other
employment sectors, wa.% considered essential to the well-being of the military. Age
was the determining factor, however, and not length-of-service (24:26).” Increasing
retirement ages, reduccs MRS costs. “The National Center for Health Statistics
states the average age expectancy in the US is cxpéctcd to reach 80 by 2003 (17:1).”

Since this is the life expectancy at birth, members reaching retirement age have an

“even longer life expectancy. Therefore, the current MRS is expected to maintain an

individual for 35+ years. By raising the retirement age to 55 (considerably carlier
than civilian retirement) the MRS would have only 25+ years of inaintenance. This
10 year difference Saves billions of dollars. White concludes, “closing the length-of-
service gap to one more in line with other military organizations and the civilian

sector is an option that deserves pursuing (24:29).”

Peel, in a final report for the Industrial College of the Armed Forces, suggests

a second option. The system proposed by Peel would provide
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the same basic provisions as included in the Military Retirement:Reform

Act of 1986 but would decrease the 20 year early retirement annuity to 30

percent of base pay. This base annuity would then increase by 4.5 percent

per year up to a inaximumn of 75 percent at 30 years . . . This will provide

a considerable reduction in the overall cost of the retirement program and

will provide greater incentive to remain on active duty beyond the 20-year

minimum retirement. (20:14)

In addition, Peel recommends establishing a service bonus program to offset
this reduction in retirement benefits.

The service bonus would consist of a one-time lump sum payment upon

separation, based on 50 percent of monthly base pay times the number of

total years service. This program would begin at 12 years active service

and continue to the 25 year mark. (20:11)

This resembles the “vesting” procedure used by the civilian sector. A civilian
employee is vested after a certain number of years working for the employer. This
vestment assures the employece of at least limited retirement benefits or a lump
sum of money upon lcaving the company. This alternative, with the service bonus,

is designed to keep the most competitive personnel while compensating others for

their service.

A third alternative, researched separately by Henry and Newman, proposes
funding the Military Retirement System through investment in the pfivate sector
(11, 18). Instead of reducing benefits, this alternative devises a procedure to retain
the current benefit level. The MRS fund currently uses Treasury Bonds to gain
interest on the money. This option would invest the money in the private sector in
stocks, bonds and/or mutual funds. The value of the MRS fund could then grow
considerably over time. Of course, investing MRS money in the private sector is
risky. There exist, however, methods to control the risk. “There is enough historical
evidence based on other studies that show investmentsin the stock and bond markets,
over a long period of time, guarantees a higher rate of return than simply investing in
Treasury bonds (18:82).” In addition, investment plans including stock never return

less than a plan that consists only of Treasury securities. This suggests that although

2-6




g HARERR A L B

a higher rate of return for private sector investing cannot be guaranteed, it almost

certainly will not provide a lower return over a long period (18:81). Therefore, the
current benefit level is maintained through the growth in the fund.

However, all these alternatives look at the MRS from the government’s point of
view. How could the military retirement system be changed to keep cost constant for
the government while improving individual benefits? Individual military members

have many concerns about the MRS. Some of these include the following questions:

How do the shrinking benefits affect my retirement?

Do I want to have a military carcer knowing that my retirement benefits are

in jeopardy?

Why can’t I get my money all at once and invest it myself?

I do not want to live by a base when 1 retire so how beneficial is the health

care system to me?

My company has a health insurance plan that offers better benefits and is
cheaper than CHAMPUS. I'm not using iy health care benefit. Therefore, it
is not a benelit to me.

- This thesis will address these questions. To do_this properly, background in-

formation is needed on the military health care system.

For many years, military members have enjoyed unlimited and free medical
benefits. However, these benefits are shrinking and will continue to shrink as the
military and the nation struggle to bring health care costs under control. Economic
and political realities are making it hard to continue these medical benefits at the
current level. Bob Hale, assistant director of the National Security Division of the
Congressional Budget Office had this to say to Congress on the costs of the military
health care system:

In 1992, the Departinent of Defense (DoD) will spend more than $15
billion on health care, including more than $10 billion that is directly
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related to delivering peacetime medical services . . . the Congressional
Budget Offi-e projects that, under the Administration’s plan for per-
sonnel euts. spending on peacetime medical services would increase to
$12 billion between 1992 and 1997 — a five vear jump of 17%. Over that
same period, the total budget for national defense would increase by only
about 2.1% to about $291 billion. (10:27) ‘

These costs must be brought under control. Thercfore, Congress has tended
to focus its attention on reducing CHAMPUS costs. CHAMPUS is the Civilian
Health and Medical Program of the Uniformed Services. This program reimburses
health care providers for services provided to beneficiaries under the age of 65. In
other words, CHAMPUS is a traditional insurance plan that picks up the majority
of the beneficiaries’ medical costs. Of the $15 billion spent in 1992, $3.7 billion vere
CHAMPUS costs (10:27).

What does this $3.7 billion buy the American taxpayer (and the military mem-
her/family)? To answer this question, the reader needs to understand how the mili-
tary health care system and CHAMPUS operate. Active duty members are wlways
treated first in military facilities. Treatment of others comes only if medical staff
and resources are available. This is referred to as a “space available” basis. If space

is available, the priority list is as follows:

1. Active duty dependents

[

. D(‘{)endont.s of reservists on active duty
3. Retirces, retirec dependents and survivors of active duty and retirees

If space is not available, the person seeking medical treatment is referred to a

civilian facility. This is when CHAMPUS is used.

CHAMPUS is a health insurance policy set up and pa‘d for by the government

to cover the following individuals:

1. Husbands, wives, and unmarried children of active duty service members

~J



2. Retirees, their husbands or wives and unmarried children

3. Unremarried husbands and wives and unmarried children of active duty or

retired service members who have died

4. Husbands, wives and unmarried children of reservists who are ordered to active

duty for more than 30 days or reservists who die on active duty

5. Former spouses of active or retired military who were married to a service

member or former member who had performed at least 20 years of creditable

service for retirement purposes at the time the divorce or annulment occurred.

‘The former spouse must also meet certain other requirements (2:15-16)

Note that active duty members are not entitled to CHAMPUS bhenefits because all

their needs are to be met by the military system.

In addition, as discussed above, CHAMPUS is a cost-sharing plan. The indi-

vidual/family pays a deductible and then a certain portion of the cost thereafter for

outpatient care. Inpatient care has no deductible but daily charge rules. Table 2.2

shows the deductibles and charges for military and civilian care (2:81-82).

whichever is less

Military Hospitals CHAMPUS
Patients Inpatient | Outpatient Inpatient Outpatient Deductibles
Active duty $8.95 50 $8.95/day After deductible, | $150/individual
families or $25, whichever | 20% of charges $300/family
is greater
Retirees and $8.95 $0 25% of billed After deductible, same as
their families charges or 25% of charges above
$241/day

Table 2.2. CHAMPUS Sﬁmmary

As the reader can discern, CHAMPUS costs for retirees and their families can

be considerably more expensive than for active duty families. Many retiring military

members are not aware of this fact nor are they aware of dge limitationon CHAMPUS

benefits. In fact, in his thesis, Jordan states “that an alarming percentage of military

29




retirees appear to have very little knowledge of Medicare and CHAMPUS regulations
and practices (15:38). |

Finally, CHAMPUS coverage automatically ends when a participant turns 65
because they become eligible for Medicare. Therefore, military retirees and families
lose CHAMPUS privileges at 65 or when there is ineligibility for sonie other rea-
son. However, the retirees and their dependents keep the privilege for treatment in

military hospitals (16:15).

Now that the system is understoud, where can Congress look to cut cost?
In Hale’s presentation to Congress, three possible policy changes were mentioned.
However, none of these could guarantee results in today’s uncertain environment.

Hale suggested that the only solution

to substantial savings may ultimately require a broader restructuring of

the system . . . Such a restructuring would raise some tough ques-

tions. Should all beneficiaries, especially retirees and their dependents,

be allowed unlimited access to military treatment facilities at little or no

cost? Should military beneficiaries carry a larger share of the cost burden

through increased deductibles and copayments, or through health insur-

ance premiums? Congress may have some answers to the questions when

the DoD completes its comprehensive study of the military medical care

system. (10:30)

These questions have led many military members to reconsider their percep-
tions of their health care benefit. Orend'and Rosenblatt completed a study on
military health care users. They determined several interesting facts. First, as one
can see in Table 2.3, about 40% of retirees, their dependents and survivors use other

insurance plans besides CHAMPUS.

Orend and Rosenblatt went on to determine why such large numbers of retirees
did not use their health care benefit. Table 2.4 displays these reasons. As many
people suspected, military members go on to different jobs when they “retire.” These
new jobs often have free and/or better medical plans. The retiree is looking for the

least expensive most beneficial plan. It is interesting to note that 40% of the retirees

2-10




Family Beneficiary Class

Percentage Using

Non CHAMPUS plans

Active Duty 12.1
Retired 40.2

Survivors of 33.4

Active Duty

Survivors of 40.3

Retirees

Table 2.3. CHAMPUS Usage figures

do not believe direct care and CHAMPUS is their best bet. In other words, 10% of

the retiree population would like an alternative to the health care benefit.

-

Beneficiary Free or More Fear of | Dissatisfied | Too Far | Other
Class Automatic | Benefits | Reduced with from Rcasoins

, Desired | Benefits | Military Base !

Retired 45.6 30.2 2.0 6.3 5.4 10.5

Survivors of 16.8 37.6 3.0 3.0 109 28.7

Retirees ' ' !

Table 2.4. Reasons for Non-CHAMPUS Usage

2.2 Summary

~ The military retirement system is always under at'ak for costing. too mﬁch.
History has shown that MRS costs will continue to grow each year. This is unaccept-
able since the DoD budget will continue to shrink. In addition, military members
feel their benefits arc always under attack and that their sacrifices are not appreci-
ated. Also, many of the retirees do not use their health care benefit because it is not
regarded as a benefit for various réasons. Therefore, a restructuring of the MRS is
one option to contain these rising costs and increase retiree satisfaction. Chapter 3
will examine a methodology for restructuring the MRS. The costs to the government

versus the benefits to the individual will be compared.
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IIT. Method

o

5.1 Introduction -

" History has shown that the Military Retirement System (MRS) has been sub-
jected to numerous changes. Some of these changes have increased benefits, while
some have decreased benefits. In the recent past, the MRS benefits have been cixt.
These cuts have resulted in reduced take home pay for retirees. In addition, current
political leaders are considering more cuts to reduce the overall costs to the gov-
ernment of military retirement benefits. However, these proposed cuts include cost
reductions within the guidelines of the current MRS. This chapter describes system

restructuring as an alternative approach to cutting costs.

System restructuring would change the emphasis from cutting benefits to heep-
ing costs constant (or lower) with a equal (or greater) benefit level. This restructuring
approach is based on four options. The retiree, at his/her time of retirement, would

select one of these options. The options are outlined below.

1. Current System—this system provides a pay annuity for life and yearly health
care until the member reaches 65. In addition, the retiree’s family receives
health care as long as it remains eligible (see Chapter 2, eligibility require-

ments).

o

Pay lump sum—the retiree would receive a lump sum of money in place of the
pay annuity. The retiree and family would still be entitled to military health

care.

3. Medical lump sum—the retiree would receive a lump sum of money in place of

the health care benefit. He/she would still receive the pay annuity.

4. Both lump sums—the retiree would receive a lump sum for both the pay an-

nuity and the medical benefit.

- .



The following sections outline the proposed approach to the problem, the model

description, employment of the model, and sensitivity analysis.

3.2 Approach

‘ The measurement of costs is the basis of this research. Costs include both
the pay annuities and the health care beneht. Because data is not available for
the present system, a model was used to estimate these costs. A model was also
used to calculate the cbst_s of the propoéed system. Since the'proposed system
included a percentage of people selecting the current system, both models needed to
“overlay” or sharc the same data. Once the costs were calculated for each system

a comparison between the two was required. The cost comparison constitutes the

‘heart of the research - if the proposed system is more economical than the current

system, it deserves further study. Otherwise, a new systvem should be proposed. The
comparison is the measure of effectiveness, in dollars, of the proposed system. A
secondary measure of effectiveness pertains to the comparison of individual benefit
levels between the two systems. As with costs, the benefit levels are measured in
dollars. In other words, a benefit level refers to how much money an individual
would get if he/she selected the pay option at a 75% lump sum amount. Since the
costs are incurred at various times in both systems, a present worth analysis is used

to compare systems on the basis of cost and benefit dollars.
A spreac]sheet was chosen as the platform on which to build the model. The
spreadsheet had to be able to “share” data between systems, calculate their respec-

tive present worths and permit comparison of outputs. Quattro Pro was chosen

because of its availability, ease of use, and compatibility with the features of other

spreadsheet programs.
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Once the software was chosen, the model building ~ould begin. The first ob-

jective was to determine the costs of the current system. The current system costs

would include only personnel retiring under the post August 1286 system. The model

building process was iterative, and ultimately, the model evolved to that shown in

Figure 3.1.

Layer 1

Layer 2

Layer 2a

Layer 3

Layer 4

Layer 5

MAIN
m

{ 1 ! i
GROUP " PAY MED BOTH
(20) 20y (20) (20)
YEARS
(1)
! -
\ b ]
INT1 INT2
) 43}
b {
BENEFITS , ALT
m ' ™
OUTPUT: OUTPUT:
Bencfit Dollars Present Worth CostsiGroupl Option
Total Costs
ANALYSIS
)

OUTPUT:
Sensitivity Analysis
Graphs

Figure 3.1. Model Overview
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Layer 1 holds all the information to be shared by other spreadsheets. Layer
2 and 2a perform the majority of cost computations. Layer 3 contains the results

of interim computations necessitated by software/hardware limitations. Layer 4

prepares the results for presentation by layer 5. Each layer is described in more

detail in the following sections.

Each box in Figure 3.1 represents a set of spreadsheets. The text .in the box
is the name used to reference those spreadsheets. The numeral under the name
indicates the number of spreadsheets in that set. For exaniple, in layer two, there
are twenty spreadsheets in the GROUP set. BENEFITS, ALT and ANALYSIS are
the sﬁreadshcet sets that o‘utput all the data. For clarity purposes, all spreadsheet

set names will be capitalized.

3.3.1 MAIN Spreadshect. Layer 1 has one spreadsheet named MAIN.
MAIN is the sprcadsheet that contains the data to be shared by 'ayer 2. Figure 3.2

shows a block diagram of the pertinent information in Thesis2.

The percentage of personnel selecting each option are constants that are changed
for sensitivfty analysis. The percentage selecting all four options must cqual one.
Similarly, the lump sum percentages are constants that can also be changed (see
section 3.14 for further details). The number of dependents per retirec is a céllstant
value. This value is used in determining health care costs. Stark, at DEERS in
Monterey CA, in collaboration with Orphin, states that the number of dependents
per retiree is currently 1.15 (23). However, since people are having children later in
life and to offset another assumption (see page 3-19), a value of 1.5 was used in the
model. This increase ensures worst case calculations for cost. In other words, the

proposed options will have inflated cost values.

The fourth block contains health care cost values. These values were based
on information provided by Scheidt and Anderson of the Managed Health Care
(SGC) Office at Wright Patterson AFB, OH (1). The data provided was for region
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Percentage Selecting:

Current System Option |
Pay Lump Sum Option 2
Medical Lump Sum Option 3
Both Lump Sums Option 4

Lump Sum Percentages Used

Percentage of Pay
Percentage of Medical Lump Sum Constants

Percentage of Both Lump Sums

Number of Dependents/Retiree

Heaith Care Costs/Retirec
Health Care Costs/Dependent

Year 1992
Officers
Warrants (3x3) matrix (3x3) matrix
Enlisted
Personnel Active Duty
Block Pay Block

Figure 3.2. MAIN Spreadsheet Layout
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six. Though the military has nine regions and five sépa.ra.te operating locations, an
assumption was made that all regions have the same average costs per retirce or
dependent. A cost report from CHAMPUS was acquired which showed substantial
cost differences (on average) between regions. This report included all CHAMPUS
beneficiaries not only retirees and their families. The data had a maximum cost of
$1238 per patient, a minimum cost of $502 and a standard deviation of $272. Region
six was within one standard deviation of the mean. Unfortunately, it was impossible

to take this information and break it down to just retirees and their dependents.

‘Therefore, only region six data was used to arrive at the health care figures. Because

the average cost for region six was approximately equal to the average cost of all
regions combined, it is possible that the results will be representative of all regions.

Therefore, the assumption was considered valid for this model.

The values in Table 3.1 were used to determine weighted average health care
cost per year for retirees and dependents, respectively. Equations 3.1 and 3.2
calculate the weighted average inpatient health care cost for dependenté and retirees,
respectively. Equations 3.3 and 3.4 calculate the wevighted average outpatient health

care cost for the same two groups.

. 875.98% 1944 + 3948.55 % 2058
~__Inpatient Dep = 1944 + 2058 (3.1)

= 2456
. 875.98 + 2083 + 5080.08 * 1268
t = = 3.
Inpatient Retv 5083 £ 1268 (3.2)
= 2467
' . 111.16 % 75522 + 416.12 x 19889
tpat t . = 3.
Outpatient Dep 75522 + 19839 (3.3)
= 175 ‘
. 111.16 * 57012 + 471.37 % 10055
tpat i t = .
Outpatient Re 57012 + 10055 (34)
= 165
36




Average Costs | Number Using Service
per Individual per Year
Dependents
Military Facihity
Inpatient $875.98 1944
Outpatient 5111.16 75522
Drugs $30.52 -
CHAMPUS
Inpatient $3948.55 2058
Outpatient 3116.12 19889
Retirees
Military Facility
Inpatient S875.98 , 2083
Outpatient SHI16 \ 57012
Drugs $30.52 I -
CHAMPUS 1
Inpatient $5080.08 || 1268
Outpatient $471.37 [ 10055

|
Table 3.1. Medical Cost Data: Direct and CHAMPUS

t

These four weighted average costs are then used I‘?clow to calculate the overall health.

|
care cost per dependent and retiree, respectively,

1944 + 2058 ’

. 2156 0 s THH22 + 19889 © 305
oy = 2 - (O * .
P F 1044 £ 75522 + 2058 + 19389 7 1041 + 75522 + 2058 + 19859 ’
= 9207
2083 + 1268 57012 + 10055
Ret = 2467+ 165 30.52
‘ 2083 + 57012 + 1268 £ 10055 T O * 2083 + 57012 1 1268 + 10075 T 200
= 305

The resulting health care values used in the model were $297 per dependent and

$305 per retiree.

Finally, the numbers cf personnel numbers and active duty pay amounts were

acquired through the Office of the Actuary, which collects personnel data related to
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retirees. The DoD Statistical Heporf on the Military Retirement System projects the
number of people retiring an.(l their ranks for fiscal year 1991 (5:150). These numbers
were used to estimate the retiree population for each year in the model. The active
duty pay numbers were taken frorﬁ the hasic pay chart in the Federal Efnployecs

Almanac. This chart lists basic pay rates effective 1 January 1992 (13:31).

The initial approach to calculating retired pay and health care is described
below. This approach was eventually condensed as described following the initial |
approach. Both the personnel lilunﬂ.)ers and the active pay numbers were broken
out according to individual ranks. The personnel numbers were combined into three
columns. The first column contained anyone who retired at 20 vears. The second
column contained the sum of the personnel who retired between 21- 25 years. The
third column was the sum of the personnel retiring after 26 yoars.i The active duty
pay columns used 20, 22, 26 yeafs respectively to correspond with the retirement
year columns. The retirees with 20 years of service retire with the active duty pay
amount figured at the twenty year point. Retirees with 21 - 25 years are assumed to
retiree with 22.5 years of service. Thus, these retirees use an active duty pay amount

corresponding to the 22 year point. Finally, retirees with 26+ years are assumed to

retiree on average with 27.5 years of service. However, individuals receive maximum

allowed active duty pay at the 26 year point. Therefore, the amount at 26 ycars 1

was used as the active duty pay figure. Figure 3.3 shows the layout of this initial
spreadsheet. -

A cost analysis was performed on this spreadsheet for one year. Each grades

cost was individually calculated using equation 3.5.

Cost/grade = (A * D +mult20) + (B * E + mult25) + (C * F * mult30)  (3.5)

3-8

>




Grade

Numbers Retiring

Active Pay

21-25 yrs

26+ yrs

20yn_r 2 yrs

26 yts

0-10

0-9

0-8

0-1

Q-6

0-5

0-4

0-3

0-2

0O-1

W-4

Ww-3

w-2

W-1

clo|—|n

<|v|™i0o
s|Oo|R|m

>lme |

E-9

E-8

E-7

E-6

E-5

E-4

E-3

E-2

E-1

Figure 3.3. Expanded Categories Spreadsheet
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where mult20, mult2) and mult30 are multipliers used to calculate the appropriate

retired pay values. Mult20, mult2) and mnlt30 are calenlated using equations 3.6
through 3.8, Note that mult25 and mult30 cover time periods, 21 25 and 264
vears, respectively. Therefore, the midpoint was used in the caleulations of these
multiplier values. The cost calculations were performed for cach rank and all results

were sumimed to get a total cost.

mult20 = 20 .025 - [(30 — 20) + .010] (3.6)
= 50— .10 | |
= .10

mult2d = 22.5+.025 — [(30 = 22.5) = .01] (3.7)

mault30

i
o]
-1
s |
*
=
o
s §

|
—
—_—

-

=
I

e

=1

However, because of the size and extensive calculations involved, this approach
seem~d unrealistic to continue for twenty years. A smaller number of ranking groups
might vield accurate results without the massive size of considering all the ranks.
To check this assumption, another cost analysis was run using ouly three ranking
groups: oflicers, warrant officers and enlisted. The officer personnel numbers were
summed in cach column individually to get three new officer retirement numbers.
This was repeated for the warrant and enlisted ranking groups. Finally, the active

pay numbers were combined again using a.weighted average approach. This is shown
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mathematically in equation 3.9 for the warrant officers (W-4).

(A« DY+ (G+J)+ (M P)+(S*V)
A+G+M+S

(3.9)

Warrant[20yrs =

This was repeated nine times to get an average pay figure for each (row, col-

umn) combination. The final form is shown in Table 3.2.

Personnel Numbers | Active Pay Averages
20 [ 21-25 | 264+ | 2022 26

Ofhcers
Warrant
Enlisted

Table 3.2. Personnel and Pay Matrix Form

The smaller ranking group approach was then coniparod to the full ranking
group solution. The full ranking group solution was considered the target value,
since, theoretically it should calculate costs more accurately (there is no ‘averaging
among groups). The results of the comparison was very favorable. The smaller
ranking group produced a cost value less than 1% fro:n the full ranking group method.
Therefore, it scemed unnecessary to keep the complexity added by the full ranking
group method. The smaller ranking group was implemented in the final model and

Figure 3.2 displays the final matrix form used.

One thing remained to be resolved. The personnel numbers pertained to 1?91.
while the pay data was for 1992. To adjust for the difference in the base yel‘ rs,
another report from the Office of the Actuary was used. The Valuation of the Military
Retirement System report projects numbers of retirees for 1992-2041 (8:M-6). These
projections showed the 1991 figures were slightly less than the 1992 figures. Since
this table only did overall projections, a break-out of officers, warrants and enlisted
was not available. Therefore, to correct the personnel numbers, two assumptions

were made. One assumption made was that the relative proportions of officers,
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warrant and enlisted are constant. Also, it was assumed that proportions within age
groups (20,21-25,26+) remain constant. Accordingly, the 1991 figures were adjusted

to agree with the 1992 figures.

The next step in the model building process was to calculate the costs of

" the current retirement systém. The associated spreadsheet sets will be discussed
one at a time. Each set will have two major figures. The first figure ;\'ill be a block
diagram of the layout of the spreadsheet and the second figure shows the spreadshect
calculations. The italics inside the boxes refer to the file or appendix where the data

Jis located. The letters inside the box represent a constant, .s:(_’vel'al constants or a
matrix. The two figures will always be displayed together with the block diagram

- | first, followed by the calculations. In spreadsheets that have multiple pages, the two

figures will be interleaved (except for the GROUP spreadsheet which will discuss the

| entire block diagram before the calculations).

3.4 GROUP Spreadsheets

GROUP, in layer 2, calculates the real-dollar costs of the current retirement
! .
| system during the appropriate twenty year period, and YEARS, in layer 2a, discounts

these costs to present worth. The spreadshect set, GROUP, consists of twenty in-

‘dividual spreadsheets. Each spreadsheet represents a group (set) of retirees. The
first group retires in 1992, the second group in 1993, until the last group, group
20, retires in 2011. Each group receives retirement pay and health care benefits for
twenty years and then is considered “out” of the system for this study. This twenty
year study period was chosen to reduce complexity. However, a more reasonable
time period may be 30 plus years as life spans increase. The general block diagram
for the GROUP spreadsheet set is shown in Figures 3.4 and 3.5. Figures 3.6
and 3.7 show the corresponding calculations used in the spreadsheets. The reader
should reference both figures because the blocks are labelled for easy reference in the

calculations diagram only.
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Block A in Figure 3.6 expresses the percentage of personnel selecting the
current system. The percentage is acquired from the MAIN spreadsheet, along with
the number of dependents per retiree. Block B is the number of dependents cach
retiree has on average and it is retrieved from MAIN. Block C contains the reference
to a table in Appendix A. This table was created to predict the growth/reduction in
personnel numbers from year to year. Since officer and enlisted numbers vary greatly,
a separate factor was used for each g1*011p. For purposes of this table warrant officers
are grouped with officers. A difference (positive or negative) was computed between
the projections in the retiree year and the base year of 1992. This difference was
expressed as a fraction of the base figure and then added to one. The base figure is the
number of officers or enlisted retirees in year 1992. The result is the reduct/growth
factor. A number less than one indicates a smaller number of retirees for that vear
compared to 1992. A number greater than one indicates a larger retiree population.

An example calculation is shown in Appendix A along with the table.

Blocks D, E, and F are constants. The base pay factor increases active pay
dollars to account for annual cost of living increases. This factor is shown in Equation

3.10 where n = group number ~ 1.

BasePayFactor = 1.055" (3.10)

Thus, GROUP4 has a base pay factor equal to (1‘(.)55)(4 — 1) = 1174, The
1.055 represents the approximate average rate of change of active duty. pay every
year. This value was chosen using the Actuary data provided in the Valuation of the
Military Retirement System (8:20). The report predicts base pay to increase by 5.5%
every year. Block E contains the retirement pay factors under the current system.
These pay factors (multipliers) are calculated using the rule which states the service

member’s multiplier equals 2.5 percent times the years of service, minus 1 percent
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times the number of yecars short of thirty. Finally, Block F contains the health care

costs for the retiree and a dependent (separately).

The retired pay factors employed in Block E are calculated in equations 3.6
through 3.8 which were displayed earlier. Recall that mult25 and mult30 cover time
periods, 21-25 and 264 years, respectively. Therefore, the midpoint was used in the

calculation of the multiplier values.

- Blocks G through L, in Figure 3.5 calculate the actual year 1 costs for the
current system. Retired deaths have to be considered in the'model. The death factér'
block, shown in Figure 3.7, reduces pcfsonnel numbers by the appropriate amount.
These constants are shown in the Death Rate Tables in Appendix A, which is based
upon the Actuary Report (8:K4-K7,J2-J5). It is assumed that officers and warrant
officers retire on average at iage 43 and that enlisted retiree on average at age 40.
Deaths are assumed to occur at the end of the yeaf. Therefore, every retirce collect:
at least one year of MRS benefits. |

The COLA block, Block N in Figure 3.7‘, is the cost-of-living-adjustment a
retiree receives to thc retired pay amount. These values have been projected by the

Actuary and are shown in Table 3.3 (8:20).

Year | COLA
1992 3.7
1993 3.0
1994 3.2
1995 3.2
1996 3.2
1997 3.1
1998 5.0
beyond | 5.0

Table 3.3. COLA Factors

However, COLA for these retirees must be reduced by 1% under the post

August 1986 system (see section 2.1.2). Under this system, retirees receive only
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partial COLA until age 62 when they receive a one-time restoration of their pay
to the level it would have been had full COLA been i effect. This restoration

calculation (Jump in pay) is included in the model for members reaching age 62.

Finally, an adjustment to the health care costs also has to be made to account
for inflation. This value would have to be set by Congress along with the COLA.
This could be called the cost~ofﬂ-ﬂmedi(‘alwadj ustment ((COMA). The assumed value of
COMA in this study is 7%. This value was chosen because the Congressional Budget
Office projects medical prices to increase at a rate of about 7% a year (10:27). The
COMA is used to calculate the costs of medical care over the twenty year period and

is stored in Block O.

The military health care system stops paying medical benefits when bhenefi-
ciaries reach the age of 65. These beneficiaries are eligible to receive direct (mili-
tary) care but are not entitled to CHAMPUS benefits any longer. For purposes of
modeling, these members and their families are deleted from the health care costs
calculations. This yields an underestimate of true costs because family members
are entitled to CHAMPUS care until age 65 or disqualification for other reasons.
To compensate for this underestimate, the number of dependents per retirce was in-
creased from 1.15 to 1.5. Untortunately, there is no way to verify the accuracy of this
adjustment because no data was available on retention of the family in the CHAM-
PUS system after the retiree reaches age 65. Increasing the number of dependents
per retirce ensures that the costs of proposed alternatives are not underestimated.
If a proposed alternative shows a reduction in cost compared to the current system,

then the government is assured of at least that amount of cost savings.

The final area of the spreadsheet, Blocks U-W in Figures 3.6 and 3.7, cal-
culates values needed by the BENEFITS spreadsheet. Twenty total pay per year
numbers are collected and arranged in a column of the spreadsheet. These pay
per year numbers are for one individual; officer with twenty years, officer with 25

years etc. A present worth value is calculated for each category with a discount
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rate of 7.5%. The numbers for the officers are then averaged using a weighted sums
approach. The final block, W. is the benefit dollars for the average officer, warrant
officer, or enlisted retiree. This dollar value is the value at the 100% lump sum figure.
In other words, this 19 the dollar figure a retirce w.ould receive if he/she chose option

I under the proposed systemn. These three values are then used by BENEFITS. ‘

Now the calculations for the GROUP spreadsheet will be discussed. Bloqké _
A-F a.i‘c all constants. Block G is the number of retiring personnel for that year: |
This calculation takes into account the number selecting the current system as well
as the growth or reduction in force size from base year 1992. Block H calculates the
active vpny' values at the time of retirement (vear 1). It accounts for inflation from
the base active pay figures. Both G‘ and H are (3X3) matrices as depicted in Table
3.2.

Retired pay i just the product of active pay and the appropriate multiplier,
summarized in Equations 3.11 through 3;19. This generates the data elements 6f

a (3X3) matrix.

Of ficers/20yrs = Hyyy* mult20 (3.11)
O fficers/25yrs =' H 2y * mult25 (3.12)
_ Of ficers[30yrs = Hg)* mult30 (
Warrants[20yrs = Hyqy* mult20 (3.14)
Warrants/25yrs = Ha * mult2s (3.15)
Warrants/30yrs = Hzs)* mult30 (3.16)
Enlisted/20yrs = H ) * mult20 (3.17)
Enlisted/25yrs = H(zz) * mult25 (3.18)
Enlisted/30yrs = Hz3)* mult30 . (3.19)
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Total pay per month for cach group (officers, warrants, enlisted) is then ob-
tained as the product of the number of personnel 321 the group and the retired pay

rate. This can be conveniently summarized in a 3 X | matrix.

Health care costs are calculated by taking the number of dependents per retiree
times the number of retirecs to get the total number of dependeats. The dependent
portion of total health care costs is then calculated as the product of the number
of dependents and the average dependent health care cost ($297) calculated earlicr.
The health care costs for retirees is the product of the number of retirees and average
retiree health cost (3305). Subsequently, the total heélth care cost is the sum of the

dependent and retiree costs (see Figure 3.7).

Fina.llj, the total cost for year 1 equals twelve times the total pay per month
plus the health care costs. This figure is used by )‘"EARS to calculate an overall
cost for the group. Preceding from year 1 to year 2 requires two steps. First, new
personnel numbers are calculated by multiplying the old personnel numbers times
the appropriate column of death factors. Second, retired pay is calculated using the
previous year’s retired pay amounts and the COLA factor. Health care costs are
computed similarly, however, the new personnel nnmbers are used and the health
care cost is increased by COMA. The year 2 total cost is computed identically to the
procedure described before. This recursive procedure is repeated until twenty years

of costs have been calculated.

The last arca of the spreadsheet calculates present worth values for individual
members. This area uses a Quattro Pro function called Net Present Value (NPV).
NPV takes a stream of numbers and calculates a present worth for these numbers.
In this and all future spreadsheets, NPV will calculate present worth in 1992 dollars.
Appendix A has the Quattro Pro description of the NPV function. All payments
are assumed to occur at the end of the year requiring Type 0 to be used in the NPV

function throughout.
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- 3.5 YEARS Spreadsheet

. The total cost values from the GROUP spreadsheets, are necded by layer 2a or

. the spreadshéet set, Years. This set has only one spreadsheet and its purpose is to

take the total cost values and convert them to present worth 1992 dollars. Figures

3.8 and 3.9 show the block diagram and the calculations used in YEARS. The sets

of total cost values are retrieved from GROUP1 ‘though GROUP20. These values -

arc then converted to present worth using the NPV function. A discount rate of
7.5% was used in accordance with the Actuary data (8:D3). The present worths
were then summed to get an overall cost of the current system. This overall cost is
used by INT1. It is important to note that Block D in the Years spreadshect is the
total cost of the people selecting the current system. Therefore, if everyone selects

the current system, the outcome is the cost of the present MRS.

Group 1 Group2 . . . Group 20

Year i
GROUP! GrOUP2 . . . GROUP20

Year 20
‘Discount Rate | Constant

Present Worth ‘

for each group | Calculated
Total Present Cost ’ Calculated
" Used by INT!

Figure 3.8. YEARS Spreadsheet Layout
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Group 1 Group 2 Coe Group 20

Year 1 '
A
Year20 L .
Discount Rate L B |
Present Worth C=@NPV(B,A.0)
for each group o

Total Present Cost D=Sum(C)

\
| Figure 3.9. YEARS Spreadsheet Calculations

|
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3.6 PAY Spreadshects

The next step in the process was to model the proposed system. This new
svstem had three options in addition to the current system: a pay’ lump sum, a
medical lump sum or both lump sums. Therefore, a model was needed to caleulate
the costs of cach option and merge the costs at the end. The first-option modelled
was number two, the pay lump sum.

Figures 3.10, 3.12 and 3.14 show the block diagram of the PAY spreadshect
set. Figures 3.11, 3.13 and  3.15 show the calculations. This set has twenty
spreadsheets. Each spreadsheet corresponds to the same group of retirees as in the
GROUP spreadsheets, The PAY spreadsheet set first caleulates the total pay a

retiree wonld receive over twenty years. This value is then decreased by the lump

sum percentage to get the lump sum portion of option 2. In addition, the medical

annuity costs must be calculated and added to the lump sum value to get the total
value (cost) of this option to the retiree (government). ”()wcvor,Ano mortality rates
are used in this spreadsheet set. Since all retirees would receive the lump sum
payment, all retirees were also assumed to stay in the system for twenty years. This
assumption will overestimate the actnal costs for option 2. These spreadsheets start
out with a different looking format from GROUP but much of it is identical. In
fact, all of Figure 3.10 and the corresponding calculation figure, Iligure 3.11, is
calculated using the techniques discussed in section 3.4, This includes the COLA
adjustment at age 62. However, no health care costs are included in the calculations
yet. These total pay values are calculated for twenty years and put into columns for
use by Quattro Pro. The discount rate is a constant and equals 7.5%; present worth
is calculated using the NPV function. All of this was similar to GROUP. This is

where the PAY spreadsheet diverges.

PAY has calculated a lump sum present worth value of a sum of future pay-
ments. In other words, if the calculated lump sum value was put in a bank at 7.5%

interest for twenty years, the result would be the sum of the individnal payments.
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Thus, this lump sum value is equivalent to receiving each individual payment over

time and depositing that payment at 7.5%.

The proposed system has several changeable variables to do sensitivity analysis.
One of these variables is the lump sum percentage an individual would receive. A

100% (1.00) of the lump sum amount would be equivalent to receiving the full benefit.

~ A smaller percentage reduces the effective benefit amount. This variable is shown in

Figure 3.12 under the title Lump Sum %..It .gets its value from MAIN so sensitivity
analysis is easicr. This value is used to calculate the cost for each category (ranking
group) which in turn calculates the total pay cost for this group. The lump sum

percentage value is a variable and is selected as discussed in section 3.14.

Cost for each ranking group is calculated as shown in Figure 3.13. This cost
equals the number of people selecting this‘option times the full present worth cost per
person times the lump sum pércentage. The total pay cost is then nothing but the
sums of the costs in each category. Note that this is not the total ‘cost of this option
because it excludes medical costs. Figures 3.14 and 3.15 show the continuation of

the PAY .spreadsheet..

The medical costs are calculated on an individual basis just like pay was above.
However, it is assumed officers, warrant officers and enlisted members receive iden-
tical care, thus, they have identical costs. Therefore, they are not brokeﬁ out in-
dividually until later in the spreadsheet. Blocks O, P and Q, in Figure 3.15, are
constants retrieved from MAIN. Block R is the cost for one individual and his/her
family to use the military health care system for one year. As stated before, this
cost rises every year. Thus, year 2’s costs are increased by the COMA factor. These
medical calculations are repeated for twenty-five years. These costs are repeated for
twenty-five years because of age differences among the individuals and CHAMPUS
regulations. Someone retiring at twenty years will have longer eligibility than some-

one retiring at thirty years. Similarly, an enlisted member will be entitled to longer
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medical benefits because of a younger retirement age, on average than officers. Table

3.4 shows how many years in general each individual will be eligible for benefits.

Number of Years of Calculated Health Care Benefits
Officers and Warrants Enlisted
Served | 20 years | 22.5 years | 27.5 vears | 20 years | 22.5 years | 27.5 years
Entitled 22 20 15 25 23 18

Table 3.4. Years of Medical Care Eligibility

These numbers were created using two simple facts: the average retirement age
of each category and CHAMPUS bencfits end at age 65. Thus, an average officer
with twenty years service retires at age 43 (5:267). He/she has 65 — 43 = 22 years
of eligibility for medical benefits. The average enlisted person with twenty years
service retires at 40 (5:267). Ie/she has 65 — 40 = 25 years of eligibility. These
calculations were continued to produce Table 3.4. Note that for members retiring
between 21-25 and 26+ years, values of 22.5 and 27.5 years respectively, where used

in the calculations.

Then the calculations are computed for twenty-five years and the appropriate
number of payments is transferred to box U. At this time, an important assump-
tion should be restated. All medical benefits were lost to the retiree and his/her
family when the retiree turned 65. This is the same assumption used in the Group

spreadsheet set.

Finally, box U is taken and converted to present worth values for each category.
The lump sum percentage is 1.00 because the retiree is receiving medical care and
not a lump sum amount. Medical costs are calculated exactly as pay costs from here
o1, Now, the total pay cost value and the total medical cost value can be transferred

to INTI.
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3.7 MFED Spreadsheets.

In this option, the retiree selects a lump sum pa_vmcnt‘in-placc of their medical
benefit and receives a pay annuity. Since the two options are so closely related, the
MED spreadsheet set is almost identical to the PAY spreadshcet set. The MED
spreadsheet set also has twenty spreadsheets corresponding to the same groups as
PAY and GROUP. Figures 3.16 through 3.21 show the block diagram and cal-
culations of these spi‘eadsheetsl This spreadéheet set also neglects the mortality of
retirees, resulting in an overestixnaté of actual costs. The only discussion will be

on the differences between the PAY and MED spreadsheets. These differences are

circled for quick identificatior..

As the reader can discern, Figures 3.16 and 3.17 show no differences. The top

'portion of the spreadsheet still calculates the pay costs. Thus, the change shown in -

Figure 3.18. Now, the pay is an annuity and not a lump sum so the 1.00 replaces

the percentage value. Figure 3.20 shows a second similar change. The medical costs

are lump sum amount so a percentage must be used. All other calculations are the

same as in PAY.

3.8 BOTH Spreadsheets

The final option allows a retiree to take a lump sum for both pay and medical

~ benefits. These spreadsheets are very similar to the PAY and MED spreadsheet

sets. The BOTH spreadsheet set has twenty spreadsheets corresponding to the same
groups as all the other layer 2 spreadsheets. Figures 3.22 through 3.29 show the
block diagrams and calculations of these spreadsheets. This spreadsheet set does not
include the mortality of retirces because it is not relevant. Since everyone chdosing
this option gets only a lump sum amount and not an annuity, it does not matter if
the retiree succumbs after being “bought out” of ﬁhe system. The cost values are
not affected. Once again, the differences are circled. In this case, both the lump

sum factors need to be percentages. All other calculations are identical with the
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Figure 3.16. MED Spreadsheet Layout: Part 1

Legd pamay

440=D

AD01d
e AV FALLDVITSISAHLI=D

A00'1d
V+Q« THANNOSYAA[TSISTH L)1

pasiuy
Weirep

SIAPO

si gg/randunpy
sk gzandninpy
sik oz/sandniny

Joloe] Aed aseg

10198, YIMOINNINPIY
(suonejnofe) Aed) # dnoin/y reag

s1A ggparstpuy
sk gzpanug
sIA Q7P

51 ggAueL Ay
$3A grNuRIR A
1 gznueanp

S Qe IGO0
s1k G7/S19RJJO
$1£ T/s39N310

u0J Ked aanoy

1k ggpASTUY
sk gz parstjug
sik gzpaistug

s1£ ggAueLR g
s1f cznueLe
$14 QzAuRLE AL

1L O£ 1910
1A gz 10)0
14 Q7319130

:Jo Jaquuinp

wass siy1

Sunoateg aderwasing

Figure 3.17. MED Spreadsheet Calculations: Part 1
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exception of an additional step. The additional step is shown in Figures 3.28 and

3.29. Present worth is caleulated by summing the pay and medical costs for each

category. Finally, a total cost is calenlated and used by INT2,

2.9 INTIL and INT2? Spreadsheets

Layer 3 has only two spreadsheet sets and each set containg one spreadsheet.
These spreadsheets are “intermediate” spreadsheets between la_\'o.r 2 and layer 1.
These spreadsheets were developed to gct around soltware hmitations. Quattro
Pro only allows 51 separate spreadsheets (windows) to be referenced by a singl(‘?

spreadshect. In this case, ALT was trying to reference 61 separate spreadsheets

(1 YEARS. 20 PAY, 20 MED and 20 BOTH). Becanse of this limitation, all the

¢ost data could not be combined into a single spreadsheet as was required at the
beginning of the study. Therefore, YEARS, PAY and MED cost data goes to INT1
and BOTH goes to INT2. Then the cost data is brought together in ALT. This
works because ALT is referencing only two spreadsheets; INT1 and INT2. It does
not matter that INT1 and INT2 reference other spreadsheets. Conscquently, INT1
and INT2 are not truly part of the cost model and they perform no calculations.

Fhe layout of these spreadsheets is not included because it is not relevant or needed

in understanding the model.

3.10 BENEFITS Spreadsheet

Layer four prepares the data for analysis. This layer has two spreadsheet sets.
The BENEFITS set contains only one spreadsheet. This spreadsheet’s purpose is to
gather the benefit dollar amounts. The benefit dollar amounts refer to the amount
of money an individual would receive for each option over the twenty year period in
1992 dollars. These dollar amounts were calculated in GROUP and PAY as explained

below.
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Figure 3.25. BOTH Spreadsheet Calculations: Part 2
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Figure 3.27. BOTH Spreadsheet Calculations: Part 3
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Figures 3.30 and 3.31 show the blqck ldiagram and calculations of the spread-
sheet. |

The current System 100% (1.00) benefit dollars are calculated in GROUP and |
retrieved here. The pay lump sum amounts and annuity amounts are calculated in
PAY for the 100% (1.00) benefit level also. The reader, if understanding present
worth ideas, should note that all options have equal present worths af the 100%
benefit level. . Therefore, instead of actually.calculatir'lg the benefit dollars in ev-
ery spreadsheet, the PAY spreadsheet numbers were used for the MED and BOTH
spreadsheet numbers in BENEFITS. The current system numbers will be calculated
individually because the spreadsheet is vlery different from PAY. However, the results
should be equivalent. In other words, since PAY and MED are similar, the MED
lump sum amount equals the medical annuity amount at 100% (1.00) benefit. The
medical annuity eqﬁals the PAY lump sum amount; again only at the 100% (1.00)
benefit level. In addition, the BOTH lump sum amount equals the PAY lump sum
plus the MED lump sum at 100% (1. 00) benefit. These numbers are now the basis
for further calculatlons ‘

The current syétem benefit dollars .always remain constant because no lump

sum amount is involved. The pay option includes only a reduction to the PAY lump

sum but not to the medical annuity. Thus, the PAY lump sum amount is multiplied

by the lump sum percentage but the annhity is not (Blocks D,E,F versus C). The total

benefit dollars for this option is just the sum of the proper columns. The calculations
for MED and BOTH are similar (see Figure 3.31 for actual calculations). Note that
PAY, MED and BOTH have identical total benefit dollars only at the 100% (1.00)

lump sum amount.

3.11 ALT Spreadsheets

The second set of spreadsheets in layer 4 is ALT. This spreadsheet set has a

variable number of spreadsheets. Each time an alternative is run, a new spreadsheet
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T :f'r

‘Current System

Annuity Amount
Officers
Warrant
Enlisted

Pay Lump Sum
Lump Sum Amounts
Officers
Warrant
Enlisted
Medical Annuity
Officers
Warrant
Enlisted

Total Benefit Dollars
Officers
Warrant
Enlisted

Medical Lump Sum

Lump Sum Amounts
Officers
Warrant
Enlisted

Medica! Annuity
Officers
Warrant

Total Benefit Dollars

OfTicers
Warrant
Enlisted

Both Lump Sums

Officers
Warrant
Enlisted

Lump Sum Percentage Used

1.00 75 .50 .40
group Calculated Calculated Calculated
pay Calculated Calculated Calculated
pay Calculated Calculated Calculated
Calculated Calculated Calculated Calculated
Calculated Calculated Calculated Calculated
Calculated Calculated Calculated Calculated
Calculated Calculated Calculated Calculated
Calculated Calculated Calculated Calculated

Figure 3.30. BENEFITS Spreadsheet Layout
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Current Systern

Annuity Amount
Officers
Warrant
Enlisted

Pay Lump Sum

Lump Sum Amounts
Officers
Warrant
Enlisted

Medical Annuity

Officers
Warrant

Total Benefit Doilars

Officers
Warrant

Enlisted

1.00

Lump Sum Percentage Used

75 S0

D-.75*B - E=.50*B

F=.4*B

B+C

F+C

Medical Lump Sum
Lump Sum Amounts

Officers
Warrant

Enlisted

1=.75*G 3=50*G

K=.40*G

Pay Annuity

Officers
‘ Warrant

Enlisted

Total Benefit Dollars

Officers
Warrant

G+H

Enlisted .

I+H J+H

K+H

Both Lump Sums

Officers
Warrant

Enlisted

L-B+G

M-75*L

0=.40*L

Figure 3.31

. BENEFITS Spreadsheet Calculations
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is created. An alternative is created by changing the percentage of people choosing
each option, the lump sum percentage or any other constant contained within MAIN.
Thus, ALT displays the results of the sensitivity analysis. This will be discussed in

greater detail in section 3.14.

-The block diagram and calculations for ALT are shown in Figures 3.32 and
3.33. |
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Figure 3.32. ALT Spreadsheet Layout
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Total Cost for alternative: ' yo

Percentage selecting:
Current System
Pay Lump Sum A
Med Lump Sum
Both Lump Sums

Discount Rate=.075 - '
Group 1 Group 2 SR Group 20

Present Worth:

Current System
Annuity Amount { ' B ]

' Total | C=Sum(B) |

Pay Lump Sum
Lump sum PO
medical annuity i E / :

Total [_FsmD:p |

Medical Lump Sum

Lump sum
Pay annuity

Total [ I=Sum(G+H) |

Both Lump Sums ‘ i
H

Lump sum l :
Total L K=Sum(l) |

Total Present Cost C+F+1+K \

Figure 3.33. ALT Spreadsheet Calculations \
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.

Block A is taken from thesis2 and only used to save the valﬁes used in this alter-
native. These percentages do not pciform any calculations in the ALT spreadsheet.
In fact, ALT’s main task is to compile the cost data which is actually calculated in
YEARS, PAY, MLID, and BOTH. In addition, ALT saves the results of each run
for comparison purposes later. The way in which this data is saved is discussed in
‘section 3.13. However, it should be stated here that ALT is actually a form that
is filled in and saved after every run. ALT gets its data from INT1 and INT2 for
the reasons discussed in section 3.9. ALT takes the individual group cost data and
calculates an overall or grand total cost for a particular alternative. This grand total

is then sent to layer 5 for analysis.

3.12 ANALYSIS

The final layer, layer 5, produceé the sensitivity analysis and the corresponding
graphs. This spreadsheet se! contains one spreadsheet. This spreadsheet is arranged
so information can be graphed by Quattro Pro. No calculations are performed.
Therefore, since the data is retrieved from BENEFITS and ALT, an analysis spread-
sheet layout is not included. The ldyoﬁt and this spreadsheet are only needed to
compare the data graphically. This spreadsheet is similar to INT1 and INT2 in that
it is not actually part of the model. Its main purpose is to combine BENEFITS and
ALT and display these results graphically. Examples of ANALYSIS output can be

seen in Chapter 4.

3.13 Employing the Model

The ten spreadsheet sets shown in Figure 3.1 create one alternative. Each
time the constants in MAIN are changed, a new run must be done; which creates a
new ALT. However, because of the way the model is set up, the old ALT spreadsheet
gets destroyed. To prevent the ioss of this data, another Quattro Pro function was

used. The values function in Quattro Pro takes a spreadsheet cell(s) and stores
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its actual value without any references attached to it. This command was used to
create a new spreadsheet from the ALT spreadsheet form. In other words, ALT]
saved the actual values contained in the cells created in the run without saving the
references to INT'1 or INT2. This néw spreadsheet contains only values and it will
not change when a new run is done. This new spreadshect is the one that passes
data to ANALYSIS. The values command must be called after evéry run to create

the new ALT spreadsheet.

. The running of this model was fairly simple. The variables were changed in
MAIN and then a macro was invoked to update the 84 spreadsheets. Th.is updating
required each spreadsheet to be opened, updated (looking to its referenced spread-
sheets), saved and then closed. This process took approximately fifteen minutes per
cun. Finally, the values command was called saving that alternaﬁwz. After all this

was accomplished, the model was ready for another run.

3.14  Sensitivity

. The main objective of this resecarch was to provide a less expensive military
retirement system using a new benefit structure. A new structure was proposed so

sensitivity analysis needed to be completed on the new system. The independent

variables in this case are:

o Percentages selecting each option

Lump Sum percentages

Discount Factor

¢ Miscellaneous Factors

— Actual Health Care Costs
— COLA values
— COMA values
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— Number of Dependents per Retiree

The Percentages selecting each option and Lump Sum percentages were changed
while all other variables were kept as constants. The idea behind this plan of attack
was to sec how the number of people selecting each option changed the overall cost.
As stated in Chapter 1, these percentages were not quantified using data collected
from actual DoD personnel. However, realistic values were chosen using acquired
knowledge and VSI/SSB plans as a guideline for the percentages. Tables 3.5 and

3.6 show the test matrices used for sensitivity analysis.

Test Matrix 1
Block | Option | Lump Sum | Lump Sum | Lump Sum
.| Percentage 1 | Percentage 2 | Percentage 3
1 | 1.00 1.00 1.00
2 .00 .00 .00
3 .00 .00 .00
4 .00 .00 .00
2 1 750 .750 750
2 .084 .084 .034
3 .083 .083 .083
4 083 .083 .083
3 1 .500 .500 .500
2 167 167 167
3 167 167 167
4 .166 .166 166

Table 3.5. Test Matrix: Part 1

Table 3.5 tests the seniuvity of different lump sum percentage against total
costs (across the matrix) and tests sensitivity of costs on the percentage selecting
optionl versus all other options equally (down the matrix). Lump Sum percentage
1 equaled a 50% (.50) benefit level; while lump sum percentages 2 and 3 equaled
75% (.75) and 100% (1.00) benefit levels respectively. The numbers within the
test matrix are the percentages eleciing each option. Therefore, Block 1 represents
everyone taking the current system (the lump sum amounts do not matter and all

three columns will have equal costs). Block 2 compares costs for 75% of the retirees
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Test Matrix 2
Block | Option | Lump Sum=.500
1 1 .60 | .60 | .60
2 20 (.30 [ .40 -
3 0 1.05]| .00
4 J01.05| .00
2 1 .60 | .60 | .60
2 d01.05) .00
3 20 1.30 | .40
4 d0(1.051 .00
3 1 .60 | .60 | .60
2 Jd01.05¢ .00
3 0105 .00
4 201 .30 | .40

Table 3.6. Tesﬁ Matrix: Part 2

selecting the current system, while 25% select options 2, 3 and 4 equally. The three
columns will have different costs since the lump sum amounts do, now, effect the
outcome. For verification, column threec costs must be more than column two costs

which must be more than column one costs.

Table' 3.6 tests different aspects of the proposed system. This matrix uses a
lump sum percentage equal to .50 throughout. It evaluates the cost results between
lﬁmp sum options. For example, Block 1 test the effects on costs of the number of
people sclecting option 2 versus options 3 and 4. In addition, this block test option 2
versus option 1 directly. This will give an idea of how the proposed option effects the
current systems costs. It is estimated that 60% of retirees would select the current
system option. This number is higher than the percentage selecting VSI/SSB which
was approximately 50% (9). The rationale behind thé larger number is that retireés
are generally more conservative with their money and would be more likely to want
an annuity because of their age. VSI/SSB takers were younger and more apt to

continue working for a longer period of time.
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In conclusion, the lump sum percentages variable was allowed to range from .5

- 1.00. The percentages selecting each option variable was allowed to range from

e Option 1: .50 - 1.00

e Option 2: .00 - .10

Option 3: .00 - .40

Option 4: .00 - .40

The results of these sixteen runs, each block is considered a run, may indicate
a need for additional testing. This additional testing would experiment with any
combinations of options that secemed reasonable using the first two test matrices.
The additional runs would improve the sensitivity analysis while allowing informed

experimentation with the proposed system.
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IV. Results

4.1 Overview

This chapter discusses the findings of the research described in Chapter 3.
These results were gat.hered by méking multiple model runs. In addition to the runs
proposed in the test matrices in Chépter 3, Section 3.14, twelve more alternatives
were run. Figure 4.1 lists all the runs performed and the accompanying parameter

values.

4.2 Findings

The findings of this research are broken down into two groups, cost and berieﬁt
“dollars. The cost is the total amount of 1992 dollars needed to fund a particular al-
ternative for twenty years. The benefit dollar calculations are the amount of money
(both annuities and lﬁmp sums) an individual would receive for a particular alter-
native. AThcse benefit dollars depend on the option (1, 2, 3 or 4) and the lump sum
percentage chosen. As a reminder, option 1 refers to the current system, option 2 is
the pay lump sum and medical annuity choice, option 3 is the medical lump sum and
pay annuity choice, and finally, option 4 refers to both lump sums. For future refer-
eﬁce, the reader should note the difference between option and alternative. Option
Vralwé,ysrréfers to the choice of a retiree (i.e. a retiree chooses option 2 which is the
pay lump sum and a medical annuity). Alternative refers to the present worth cost
associated with particular parameter values (i.e. 60% of all retirees choose option 1,
20% choose option 2, 10% choose option 3 and 10% choose option 4). Figure 4.1
displays the parameter values for each alternative and Tables 4.1 and 4.2 present

the calculated costs.




/ AN L
[N -
suny feuonippy
oy or ov sE oy ov or o sy or oz or 38nuassag wng durery
SO or or 00 00 09 o ST ST £80° £80° £80° yog
00 00 00 00 00’ 00 00 00 00 €80° €80° €80 PIN
ST oF o ST ST 00 o0 00 o0 ¥80' ¥80° ¥80° Aeg
09 09 09 SL st or 09 s sU (YA st sU wasks wauey
Bunospag saderuaniag
8TUY | Lzuv | ozuv | szuv | szuv | ccuv [zzuv | 1zuv [ozuv | ety | siuvy | cluv
SAATBUIA Y se paisyy qun—EDZ xm.:dz 1831,
05 0s° o5 05 0§’ 05 os’ os 00't 001 SL St os 05 os 382013 wing dwry
00’ 00 ot o | so o ot ol %91 £80° WU | 8o 18 €0 00 pog
or 00° s0° og so° or 0T or or | eso U | €80 v £80° 00 PN
00’ or SO’ SO ot or ot o v ¥80° v | s o ¥80° 00° keg
09 (i) 09 (3 09 09 v} o vy st o5 sL 05’ st o'l waskg wauny
8unosjag sa8eiuaoray
iy

Figure 4.1. Alternative Listing
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Alternative

Cost ($Billion)

171

193

215

209

. 231

225

279

201

217

199

193

235

190

186

252

ol ol mlo| Bl 2l 3] o o] ~| o] anf x| cof rof =

180

Table 4.1. Alternative Costs for Initial Sixteen Runs

Alternative | Cost ($Billion)
-17 186
18 173
19 167
20 172
_21 167
22 166
23 161
24 171
25 167
26 168
27 170
28 171

‘Table 4.2. Alternative Costs for Twelve Additional Runs
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4.2.1 Cost Findings.  The first piece of information needed was the cost of
option 1. This cost was calculated by the model with the following parameter values

(also see Figure 4.1, alternative 1).

o Percentage Selecting

Current System = 1.00

— Pay Option = .00

I

Med Option = .00

Both Option == .00
e Lump sum Percentage = .50

The 1.00 value for the current system parameter indicates that everyone selects
option 1. The lump sum percentage parameter equal to .50 has no effect on the
calculations. A value was needed for the model to run, however, the .50 is always
multiplied by zcro because no one takes the lump sum options. Therefore, any value

|
could have been used for this parameter in alternative 1. The resulting present worth
|

cost in 1992 dollars was:

|
Cost of Current System = 171 Billion Dollars

This is the baseline cost. If the proposed system is to benefit the government
and the retiree, the resulting cost must be less than this baseline. The model was run
fifteen additional times to get cost values for alternatives 2 - 16 (sec Figure 4.1 for
the parameter values). These costs can then be used for comparison to the current

system.

Figure 4.2 shows a bar graph with the costs for alternatives 1 - 16. 1t is
apparent from the graph that alternative 1, the current system cost, is the most

economical. The model also appears to be valid as far as relative costs are concerned.
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Alternatives 2, 4, a;nd 6 have the same parameter values for the percentages of -
personnel selecting each option but increasing lump sum values. Thus, the total
cost values should rise from alternative 2 to 4 and from alternative 4 to 6. In
addition, alternatives 3, 5, and 7 display the same parameter value characteristics in
addition to increasing lump sum percentages. Again, these cost values are incfeasing

as expected. Figufe 4.3 shows alternatives 1 — 7 to display this relationship more

concisely.

Comparing Costs of Alternatives

Current System
Level

Dollars
(Times 10E9)

0 1 5 10 15
Alternatives

Figure 4.2. Initial Results

A comparison between alternatives 2 and 3 indicates that cost increases as
more people select options 2, 3, and 4. Alternative comparisons between 4-5 and 6~
7, confirm this finding. Therefore, the mést expensive alternative of those discussed .
is alternative 7. It has only .50 percent of people choosing the curr=nt system with

a lump sum percentage of 1.00. -

Alternatives 8 - 16 explore the effect on cost of number of personnel selecting

options 2, 3 or 4. These runs were designed keeping the number of people selecting
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Sensitivity Analysis of Option 1

1.000
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[ % Selecing Current B3 Gowt Cost (L5~5) [l Gowt Coet (LS~75) [ Got Cast (LS=1.00) |

Figure 4.3. Sensitivity Analysis

the current system constant af. 60% and the lump sum value constant at 50%. As
Figure 4.2 shows, all these alternatives are at least less expensive than alternative
7 but more expensive than the current system. The parameter values were varied
in a systematic manner within these alternatives. Alternatives 8, 9 and 10 have
a parameter value split of .20, .10 and .10. Alternative 8 explores the difference
between letting the percentage of personncl selecting option 2 equal .20, while the
percentages of personnel selecting options 3 and 4 are .10. In a similar fashion,
alternative 9 explores lettinyg the percentage of personnel selecting option 3 equal .20,
while the percentages of personnel selecting options 2 and 3 equal .10, and finally,
alternative 10 explores letting the number of personnel selecting option 4 equal .20,
while the percentages of personnel selecting options 2 and 3 equal .10. Alternatives
11 - 16 use this same systematic approach with a different split ratio. It is interesting
to note the resulting relationships. Whenever option 3 has the highest split value, the
cost is the greatest. When option 4 has the highest split value, the cost is the lowest.
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This relationshi» is important so additional graphs were generated to compare costs

to alternatives und paramete: values selected.

Figures 4.4 thr(ﬁugh 4.6 show the changes in total cost as the split value rises
for each option. Figure 4.4 indicates that total cost decrecases as the percentage
of people selecting option 2 increases. Figure 4.5 shows an increase in cost as
the percentage of personnel selecting option 3 i_néreases and F igure - 4.6 indicates

decreasing cost as the percentage of pérsonnel selecting option 4 increases.

Sehsitivity Analysis of Option 2

0.4
250T .0.4
-0.35
200
)
p & 1501 §'
g ~—
23 .
g 100 S

Alternatives

[- % Selecting Pay Opt [5¥§ Gowt Cost |

Figure 4.4. Effect of Pay Option on Cost

Figures 4.7 through 4.9 confirm these results. These graphs show the cost
response as one option is held constant (in addition to option 1 being constant at .60)
while the other two options are allowed to vary. For example, Fig’uré 4.7 shows that
the greatest cost ($252 billion) occurs when the number of people selecting option
3 is 40% and the lowest cost ($180 billion) when the percentage of people selecting

option 4 is 40%. As long as retirees are allowed tc select option 3, the cost will be

greater than $180 billion. The other two graphs show similar results. Figure 4.8
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Sensitivity Analysis of Option 3

g & 8

Dollars
(Times 10E9)
g 8 &

©

Alternatives

l- % Selecting Med Opt £57] Govt Cost ]

Figure 4.5. Effect of Med Option on Cost

Sensitivity Analysis of Option 4
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Figure 4.6. Effect of Both Option on Cost
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indicates that option 4 is slightly cheaper than option 2 and Figure 4.9 shows that
option 2 is cheaper than option 3. These results agree with those made using Figures

4.4 through 4.6.

Comparing Options 3 and 4

(Option 2 kept constarnt;

Dotltars

{Tines= 108 9y
Percentange

2

C o S 0% O <
Percertage Sewctng Opten 2

[-\s-amucu-\:-rsm 20 R e o J

Figure 4.7. Effects of Holding Pay Option Constant

As a result of these initial test runs, additional test runs seemed necessary.
The additional tes: runs were designed using knowledge from the first sixteen runs.
The first three additional runs, alternatives 17 - 19, are listed in Figure 4.1. These
alternatives were designed to determine what lump sum amount would be required to
have the total cost of the alternative be less than the cost of the current system. An
even break out between options 2, 3, and 4 was used because in real life these values
could not be controlled. Therefore, with no data suggesting otherwise, thé oi)tion
percentages were divided évenly. Figure 4.10 displays the results of all twelve runs.
Consequently, a lump sum value of 10% of the originai benefit amount, corresponding

to alternative 19, would have to be ured to attain the desired result.




Comparing Options 2 and 4

(Option 3 kept constant)
2 04
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Figure 4.8. Effects of Holding Med Option Constant |

Comparing Options 2 and 3

(Option 4 kept constant)
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Figure 4.9. Effects of Holding Both Option Constant
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Comparing Costs of Alternatives
(Further Research) '

P -y

Dollars
(Times 10E9)

o888 8

17 18 19 20 21 22 23 24 25 26 27 28
Altematives

Figure 4.10. Additional Runs Results

The second set of additional runs used the knowledge that option 4 had the
best potential for lowering cost. Alternatives 20 — 23 were designed to take advantage
of this knowledge. The parameter values are shown in Figure 4.1 and the results are

displayed in Figure 4.10. Alternatives 20 and 21 reduced the lump sum amount until

the total cost was less than the current system. Alternatives 22 and 23 changed the

percentage of people selecting option 1 and 4 to check sensitivity to these numbers.
These runs correspond to a “new” proposed system. In this new system retirees
would only be allowed to select the current system or both lump sums. In other
words, options 2 and 3 would not be offered. Three out of the four alternatives
resulted in a cost reduction from the current system cost of $171 billion. In addition,

the retiree would get 40% of his/her total benefit amount under these alternatives.

The third set of runs, alternatives 24 and 25, tested cost changes due to option

2. Only options 1 and 2 were available to retirees in these two alternatives. At
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the 35% lump sum percentage, alternative 25 is more economical than the baseline

system.

Finally, alternatives 26 - 28 were run to test combinations of options 1, 2
and 4. All three alternatives had lower overall cost values than the current system.‘
Alternative 28 approaches the limit on percentage of personnel selecting option 2.
If more than 35% of the retirees select option 2 with a ium? sum percentage equal
to .40, and a percentage of personnel selecting option 1 equal to .60, the alternative

will cost more than the current system.

4.2.2 Benefit Dollar Findings. Many of the alternatives cost more than
the current system over a twenty year study period. However, there were nine
alternatives that cost less. Hence, the next step in analyzing the results was to
look at the alternatives from the individual’s point of view. The only difference in
alternatives from the individual’s point of view is in the lump sum percentage. The
greater the lump sum percentage, the greater the lump sum of money he/she will
receive. The model calculated the value of the benefit dollars for the average officer,
warrant officer and enlisted member. Of course, members with more years or greater
rank would receive more money, while members with less yeafs or lower rank would
receive less money. For purposes of this study, an average officer would have 23.5
years of service and a rank of Lieutenant Colonel. A warrant officer would reach
Chief Warrant Officer 3 and have 23.5 years of service while the average enlisted

retiree would have 22 years of service and reach Master Sergeant.

Figures 4.11 through 4.13 display the benefit dollars corresponding to the
value of the lump sum percentage parameter. Remember, the benefit dollar amount
includes both annuity and lump sum amounts. Therefore, all four options must have
the same value at the 100% benefit level. Note that in actual computations the
values calculated for the current system were slightly greater than those calculated

for options 2 — 4. The difference occurs because retirees succu:udb in the current
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system and not in options 2 - 4. In other words, a weighted sum approach was used
to calculate the benefit dollar values (see chapter 3, section 3.10). PAY, MED, and
‘BOTH‘ spreadsheet sets do not consider deaths, so the number of personnel remains
constant during the entire twenty year study period. However, under. the current
system (option 1), the size of the retiree population does decrease due to deaths.
Thus, the nuinber of people used in the weighted sums equation should change every
year. Since this was not practical to impiement, an average of the highest‘and
lowest numbers were used. Since the numbers calculated in GROUP were within a
few thousand dollars of those calculated in PAY (less than 3% d.ifference), the benefit
dollar values calculated by PAY were used. This PAY value was easily calculated
~and should be fairly accurate. Additionally, since the numbers were so close to

agreement, there is a high confidence in the accuracy of the PAY values.

Benefit Dollar Analysis
(for Officers)

Dollars
(Thousands)

800
700
600
500
400
300
200
100

0

1 075 05 04 02 ' 01
Lump Sum Percentage

[ Gun Bene®t -Of EET3 Py Benekt- O Il Med Beneti - Off (] Both Bene- OF ]

v

Figure 4.11. Benefit Dollars for Officers

Figures 4.11 through 4.13 indicate two important results. First, the benefit

dollar values decrease as the lump sum percentages decrease. These values must
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Dollars

Benefit Dollar Analysis
(for Warrant Officers)

Dollars
(Thousands)

28888888885

1 075 ' 05 ' 04 ' 02 O
Lump Sum Percentage

[-Qmemel-w.rPuy&neﬁ~w~v A Mod Benefi - Warr Botthd!-Wan—l

Figure 4.12. Benefit Dollars for Warrant Officers

Benefit Dollar Analysis
' (for Enlisted)

1 075 05 04 ' 02 ' 0.1
Lump Sum Percentage
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Pay Benett- Eni [l Mod Beneft - Enl [5] Bot Beneftt - Ent |

Figure 4.13. Benefii Dollars for Enlisted
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.decrease if the model is valid. Second, option 1 always gives the greatesvt bene‘ﬁtv
because it is not reduced by changing the lump sum percentage. 1t is interesting
to note the relative valuesv(‘)f options 1 and 3. These values are very close together
because the medical lump sum amount is small in comparison to othér costs. Options
3, 2 and 4, respectively, exhibit decfeasing benefit dollars for the individual. This
corresponds to the findings on the cost of the options. It is important to remember
that the propbsed system was offering a choice between an annuity and a lump sum
amount. ‘Therefore, individuals may still want lump 'sum options if the lump sum
amount is greater than some threshold value. The actual lump sum amount and

interest rates available are important issues to the retiree.

In addition to looking at the lump sum amounts, calculations were performed
on these amounts to see what interest rates would be necessary to at least equal
the current system benefit !evel. Three different alternatives were a.nalyzed. These
alternatives were 19, 21 and 25. Alternative 19 was a.né,lyzed to see what interest
rate would be needed to make the lump sum amounts profitable ‘(gre.ater than the
100% benefit level) over a twenty year period. This alternative had a lump sum
percentage equal to 10% of the full benefit level. Alternative 21 was analyzed for
‘the same purpose, however, it was assumed in this alternative that retirees only had
options 1 and 4 available to them. Avlump sum percéntage value of .40 was used.
Alternative 25" was similarly analyzed with options 1 and 2 available and a lump

B sum percentage equal to 35%. These parameter values are all shown in Figuré 4.1.
The actual lump sum dollar amounts will be looked at first for all possible lump sum
percentage values. Then the additional analysis will be presented for these three

alternatives.

Figures 4.14 through 4.16 display the results of the lump sum computations.
First, the model checks because option 4 should always have the largest lump sum
amount (in fact, it is the sum of options 2 and 3). The second interesting result is

that option 3 has a much lower lump sum value than option 2 and 4.
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Figures 4.17 through 4.19 display vthe results of the analysis on alternative
19. The analysis involved applying different interest rates to the lump sum portions
of the options and a constant 7.5% interest rate to the annuities. The 7.5% was used
because it is the assumed interest rate for the current system used by the Actuary.
For example, option 2 has a pay lump sum amount and a medical annuity. The lump
sum amount was projected over a twenty year period with different interest rates
and the medical annuity was projected over the same period at 7.5%. The two values
were then combined to determine the overall amount an individual would receive.
This analysis assumes the individual invests the full lump sum for the whole twenty
year period at that particular in.erest rate. In scenario, it would take an interest
rate somewhere between 20 and 22% to equal the current system benefit level. At
22% the retiree, whether officer, warrant or enlisted, would increase his/her benefit

level above that of the baseline system.

Lump Sum Amounts
(for Officers)

2R o BT

1.000  0.750 ' 0.500 ' 0.400 ' 0.200 ' 0.100
Lump Sum Percentage

[- PAY Lump Sum

7 MED Lump Sum iRl BOTH Lump Sums J

Figure 4.14. Lump Sum Dollar Amounts for Officers
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Lump Sum Amounts
(for Warrant Officers)

-
1,000 0750 0500 0.400 0.200 0.100
Lump Sum Percentage

[ PAY Lump Sum MED Lump Sum _ il BOTH Lump Sums ,

Figure 4.15. Lump Sum Dollar Amounts for Warrant Officers

Lump Sum Amounts
{for Enlisted)

Dollars
(Thousands)

1.000 ' 0.750 ' 0.500 ' 0.400 0200 ' 0.100
Lump Sum Percentage

PAY Lump Sum MED Lump { .= BOTH Lump Sums
|

Figure 4.16. Lump Sum Dollar Amounts for Enlisted
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Value of Option 2 1o the Individual
(efter twenty years)

Dollars
(Millions)

0.075 0075 0.10 0.14 0.18 02 022
Interest Rate

7 Warrant iR Enlisted ]

1 Officers

Figure 4.17. Individual Value of Alternative 19 — Option 2

Value of Option 3 to the Individual

(after twenty years)

‘ . ,
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]
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Figure 4.18. Individual Value of Alternative 19 — Option 3
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Value of Option 4 to the Indivdual
' (after twenty years)

Dollars
(Millions)

0.075 0075 0.10  0.14 0.18 02 022
Interest Rate

g7 Warrant i Enlisted I

Figure 4.19. Individual Value of Aiternative 19 - Option 4

Next, alternative 21 was analyzed. Figure 4.20 displays the outcome of this
alternative. If we assume that retirees are only allowed to choose options 1 or 4,
an interest rate of 12.5% wili equal the current system benefit level over a twenty
year period. An interest rate of 14% will increase the individual’s benefit to over
the 100% benefit ievel attainable by choosin.g option 1. Therefore, theoretically, an
individual could increase his/her benefits by investing the whole initial lump sum at
14% for twenty years. This equateé‘ torrrbrughly a 29%1mprove}nent over the current
system for each retiree.

_ Finally, alternative 25 was analyzed from the individual’s point of view. This
alternative allowed retirees to choose options 1 and 2 only. As with alternative 21,
the retiree would need to invest his/her lump sum for twenty years at 14% to get an

increase in benefits. Figure 4.21 presents the dollar.comparisons.
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Lump Sum Value to the Individual

(after twenty years)
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Figure 4.20. Individual Value of Alternative 21

Lump Sum Value to the Individual
- (after twenty years)

(Millions)
v

Dollars

0075 0075 0.1 012 0125 0.14
Interest Rate

Figure 4.21. Individual Value of Alternative 25
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V. Conclusions and Recommendations

5.1 Overview

This chapter discusses the conclusions of the research and gives recommenda-
tions for improving the model, plus ideas for further research. The conclusions are
‘made using the results presented in Chapter 4. The recommendations were produced
from knowledgé gained creating, employing and analyzing the results of the model.
As a reminder, option 1 is the current system, option 2 is the pay lvmp sum and
medical annuity choice, option 3 is the medical lump sura and pay annuity, and op-
tion 4 refers to both lump sums. Additionally, option al.vays refers to the individual .

retiree’s choice. Alternative corresponds to a set of predetermined parameter values

and the resulting costs.

5.2 Couclusions

Chapter 4 showedv the cost of the current system to be approximately 171
billion dollars. The idea behind the research was to propose a new military retire-
ment system which would cost the government less, while increasing the beneits
to the retiree. A model of the proposed system was created and run for sixteen
initial test cases. All sixteen runs cost more than the baseline (current) system.
Therefore, none of these alternatives seemed realistic for implementation. However,
insight was gained on the proposed system. The results showed option 3 was the
most expensive, then option 2 and finally, option 4. In other words, it cost the
government more money to buy a retiree out of the medical system than to support
him/her for twenty years. However, the total cost of the alternative lessened wken
the government offered options 2 or 4. Thus, the first sixteen runs did not pass
the criterion for implementation because the alternatives cost more than the current

system. Therefore, the proposed system at those parameter values was unrealistic.
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Further . .is was done to determine what parameter values were needed

for the proposed system to cost less than 171 billion dollars. Alternatives 19, 21
- 23, and 25 - 28 all cosi less than the baseline system. Alternative 19, however,
only gives retirees 10% of their overall benefit. It seems highly unlikely that many
retirees would opt for this option. In fact, an analysis was done determining the
interest rate needed, over a twenty year period, to equal the current benefit amount
over that same period. For alternative 19, the individual retiree would have to make
almost 22% interest on his/her money, whether he/she picked option 2,3 or 4. An
interest rate of this size for the entire twenty year period seems highly unlikely. The
investment needed to obtain that interest rate would most probably be classified as
highly risky. Ther=fore, once again, it seems unlikely that many retirees would take

options 2, 3 or 4 or even perceive these options as an increase to their benefits.

Alternatives 21 — 23 show a somewhat different result. In these alternatives, the
new proposed system allows the retiree to choose option 1 or 4 only. At a lump sum
percentage equal to 40%, the proposed system costs less than the current system.
In addition, the number of retirees selecting each option never changes the relative
costs. Option 1 always costs more than option 4, no matter how inany people select
each option. This is a critical result because the DoD would not be able to control
(or at least, it would be difficult to control) the number of people selecting each
option. Thus, it is beneficial tc the government to offer option 4 at the 40% lump
sum percentage. But is it beneficial to the retiree? Once again, an analysis of interest
rates was performed. In this scenario, a retiree would need to make approximately
12.5% over the twenty year period. And, if the retiree made 14% over this same
period, he/she would actually increase his/her benefit by approximately 28% over
that of the baseline s.ystem. It would be up to the retiree to determine if this was
a realistic interest rate. However, it seems reasonable that more retirees would take
the system tested by alternatives 21 — 23 than the system tested by alternative 19.

In addition, a case can be made that alternatives 21 - 23 (the same system only
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different selection rates) do offer an increase in benefits. This increase in benefits
results from the fact that retirees have a viable (in some sense) alternative to the

current system. The lump sum amounts reccived by the average retiree would be:

o Officer . $285,374
e Warrant $168,917
¢ Enlisted $129,789

- These dollar figures might tempt a retiree to take option 4 if he/she had plans
for the money such as starting a company. Or, the retiree may not nced or want

the medical benefit so he/she would take the lump sum to get‘ “sorﬁcthing” for this

- benefit. The retirce must realize that he/she is giving up 60% of his/her overall

benefit to get the lump sum now. In addition, he/she loses the annual income.

Alternative 25 is very similar to those discussed above. This alternative corre-
sponds to a system where only options 1 and 2 are offered. The lump sum percentage
is .35 and retirees would need to make 14% on their benefit level. These lump sum

values are:

e Officer $240,442
o Warrant $138,542
o Enlisted $102,601

Finally, alternatives 26 - 28 offer on.ly more choices for the retirec. In these
alternatives the proposed system offers options 1, 2 and 4. The only problem with
this new system is that in certain inétances, the cost could be more than the current
system. Additional sensitivity analysis would have to be done to quantify the cost
relationship between options 1, 2 and 4. However, since it would be very hard (if
legally and/or politically feasible) for the DoD to control percentages selecting each

option, this system would need further study before it could be implemented. At




this point in time, the combination of options 1, and 2 and 4 could not be offered

without potentially violating the cost constraint of the current system.

Option 3 is removed from every system because of its high annuity cost and the

fact that no one leaves the system through death. It appears that option 3 increases .

costs because all retirees choosing this option keep their pay annuity which has a
much greater effect on costs than the medical lump sum. The medical lump sum
increases the overall option costs because every retiree gets this lump sum prior to

death.

The current system seemns to benefit fiom the fact that mortality rates are
used in the cost calculations. In this option, the cost to the government decreases
as more retirees succumb. Options 2, 3 and 4 do not gét this luxury in the model.
In addition, worst case computation of cost is used in PAY, MED, and BOTH.
Therefore, the current system starts out with an advantage in the comparisons.
This was done intentionally. If the proposed system (alternative) show a lower cost

than the baseline cost, the government is assured of a cost savings.

No research can decide what is the best option for an individual retiree. How-
ever, in general, it appears that the only viable system for both the government and

the retiree would be:

e Option 1 - offered

e Option 2 - not offered

Option 3 - not offered o

Option 4 - offered

o Lump Sum Percentage - .40

where option 1 refers to the current system, option 2 is the pay lump sum with
the medical annuity choice, option 3 is the medical lump sum and the pay annuity

choice, and finally, option 4 refers to both lump sums. In this system, the total cost
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is dependent on how many retirees choose option 1 versus option 4. The greater the

number choosing option 4, the lower the cost to the government.

5.8 Reéomm‘sndations

5.3.1 Improvements to the Model.

(a) PAY, MED and BOTH spreadsheets do not use the mortality of retirees
in estimating costs. This overestimated the cost of options 2 and 3. It
would be interesting to see the affect on costs of introducing mortality

rates in these two spreadsheets.

(b) If better medical cost data could be found, the research would be stréngth-

ened by using this improved data and re-running the model.

(¢) The model removed a retiree’s family from the health care costs when the
retiree turned 65. This is not accurate. To compensate for this removal,

~ . the number of dependents per retiree was increased from 1.15 to 1.5. This
was to ensure overestimation of cost (worst case). However, if appropriate
data could be found, the model could leave the retiree’s dependents in the

health care cost calculatibns.

(d) No attempt was made to vary the discount rate, although the model does
have this capability. This would seem like an appropriate extension to

the sensitivity analysis.

(e) Quattro Pro is an excellent package. However, it was cumbersome to use
in this model because of the size of the spreadsheets. The spreadsheets had
many repetitive sections to account for yearly changes in pay, health care
costs, COLA etc. This model would have been much easier to implement
and run as a FORTRAN based model. In a FORTRAN model, only
one year’s cost would have been modeled with variables.increasing the

appropriate costs the next year. This would have greatly increased the
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ability to do sensitivity analysis, especially with regard to the time period
studied. As stated below, a longer time period Qould seem appropriate.
However, because of the difficulties of implementving this using Quattro
Pro, the researcher did not increase the study period. Therefore, before
any further research is attempted with this model, it should be converted
to a FORTRAN based model. Quattro Pro, on the other hand, was ideal

for displaying the results of the research.

5.3.2 Further Study.

(a) The time period of twenty years is questionable since life expectancy is
continuing to rise. The time period should be expanded to thirty yeas
to see the results on the costs of the alternatives. This additional study
would test sensitivity to length of time on the retirement system payroll.
This analysis could also be applied to other studies that suggest limiting
time in the retirement system by increasing the benefit age to 62 or 65.
Additionally, the relative costs between options nay change, contradicting

the results presented in this thesis.

(b) The percentages selecting each system were arbitrary variables selected by
the researcher without any data to support the actual values. Additional
research could quantify these numbers through a questionnaire and then

re-run the model to get cost estimates.

(c) The individual retirees’ point of view was briefly examined. Continued
research may include analysis on what interest rates are reasonable for the
next twenty plus years and would the retiree benefit at a low, moderate,
or high risk investment. Additionally, the number of personnel willing to
take 40% of his/her benefit level for investment money (and the potential

for making more) should be quantified.
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- (d) This model allows for different lump sum »perc'e'n'tages between options.
However, this feature was not used in f,he runs. Different lump sum values
could be used for each option to access the beﬁeﬁt to the individual and
the cost to the government. Also, an attempt could be made to quantify
what lump sum percentages a retiree would be willing to accept. For
example, a retiree may take option 3 if he/she received 20% of the benefit
amount but would take optidn 2 only if 60% of the benefit level were
offered. llow would these changes affect the total cost to the government |

and could all four options then be offered?

(¢) The model could be expanded to show the cost reduction achieved by re-
duéing the number of béneﬁciaries using the medical systém. The current
model only calculates costs for the health care system. It does not in-
clude any analysis on reducing the workload for medical personnel, which
in turn would open up more space available slots for retirees choosing to
keep their benefits. The more direct care (military facility) slots available
to the retirees, the lower the number of CHAMPUS claims; resulting in

a reduced cost to the government. These “indirect” cost savings are not

modelled.

5.4 Summary

The proposed military retirement system would cost less than the current sys-

tem if options 1 and 4 were offered at a lump sum percentage equal to 40% of the

"benefit level. A retiree taking option 4, would meet the current system level at
12.5% interest over a twenty year period and beat the current system at a 14% rate.

Individual retirees would have to decide if these interest rates were realistic or at-

tainable for them. In addition, the retiree would have to decide if receiving 40% of

the total benefit, in return for a lump sum amount now, is worthwhile. As far as the

govemmént is concerned, this proposed system would decrease cost relative to the
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current system. In fact, the higher the number of personnel selecting option 4, the
lower the cost to the government. Therefore, the DoD should implement this system

and encourage retirees to take option 4. Additionally, further study'is needed on a

system where options 1, 2 and 4 would be available.
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Appendiz A. Calculations and Referencéd Information

A.1 Reduct/Growth Table

The following information shows how the reduct/growth factors were calculated

for use in changing the force numbers from year to year. The Base numbers used

- were:

o Base(Off) - 10680

o Base(Enl) - 28797

~ These numbers were used for the following computations. The base number
was subtracted from the projection for the selected year. This difference was then
divided by the base number to get a fractlion (percentage). This fraction was added
to one resulting in the Reduct/Growth factor. An example of this procedure follows

in equations A.l through A.8.

10336 K (A1)
29531 - (A2)

Projected(Of f) for 1993
Projected(Enl) for 1993

. Difference(Off) = Projected(Off) - Base(Off) (A3)

= 10336 — 10680 -

= —344

Difference(Off)
Base(Off) (A4)
-344

10680
= —-.0322

Fraction(Off) =




Reduct/GrowthFactor(Off) = 1+ (-.0322) (A.5)

Difference(Enl) = Projected(Enl) — Base(Enl) (A.6)
= 29531 — 28797
= 734 |

: _ Difference(Enl)
Fraction(Enl) = Base(Enl) (A.7)
734
\' 28797

| = .0255

i

Reduct/GrowthFazctor(Enl) = 1+ (.0255) (A.8)

The calculations shown in these equations were repeated for nineteen years.
i
Table A.1 lists all the factors used in personnel calculations.

A.2 Death Rates |

This section was proched using the data supplied by the Actuary (8:K4-
K7,J2-J5). The numbers in both death rate charts are estimated death rates updated
for the improvement over time of these rates. The initial rates are for 1992. These
rates are good until 1994. Then a new projection is used for years 1995-1999. These
new projections are the old death rate multiplied by the appropriate number from
the table in the Valuation of the Military Retirement System report (8:150). This was
done for all the time periods between 1992 and 2014. Additionally, these values were
computed for individuals ranging from 42 to 71 for Officers and Warrant Officers

and from 40 to 69 for Enlisted personnel. The Officers and Enlisted personne! were
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Baseline Difference | Calculated Factors
Year | Officers | Enlisted | Officers | Enlisted
1993 | -344 734 1-.0322 | 14.0255
1994 | -440 1912 1-.0412 | 1+.0664
1995 [ -464 2678 1-.0434 | 14.0930
1996 { -246 3964 | 1-.0230 | 1+.1377
1997 0 6532 1+.0000 | 1+.2268
1998 182 | 9297 1+4.0170 | 14.3229
1999 363 10358 | 1+.0340 | 14+.3597
2000 358 10970 | 1+.0335 | 1+.3809
2001 362 11899 | 14.0340 | 1+.4132
2002 360 12095 | 14+.0337 | 14.4200
2003 523 12483 | 14+.0490 | 1+.4335
2004 632 12429 | 14+.0639 | 1+.4316
2005 855 11547 | 14.0801 | 1+.4001
2006 807 11342 | 1+.0756 | 14.3939
2007 658 10905 | 14+.0616 | 1+.3787
2008 595 10427 | 14+.0557 | 14.3621
2009 551 | 8644 1+.0516 | 14.3002
12010 [ 21 | 5326 | 1+.0020 | 1+.1850
2011 712 1546 1-.0667 | 1+.0537

Table A.1. Force Growth/Reduction Factors
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broken up because during certain periods the numbers can be significantly different.

Tables A.2 and A.3 lists the final death rate values used. In the spreadsheet, the
number is actually one minus the death rate. This is due to the fact the number of

personnel remaining is needed and not the number of people that died.

A.3 NPV Calculations

The following information is provided for the reader’s interest. It is an overview

of the NPV function used in calculating present worth values. The information was

taken directly from the Quattro Pro Manuals. .

Format: @NPV(Rate,Block,[Typel)
Rate = a numeric value representing a fixcd periodic interest rate

Block = a cell block containing expected cash flow information

- ;j," Type = an optional argument indicating whether the cash flows occur at

: the beginning or end of the period
o @NPV calculates the current value of a set of estimated cash flow values
Y (block), discounted at the given interest rate (Rate). It is helpful in de-
R termining how much an investment is currently worth, based on expected

earnings, although its accuracy is entirely dependent upon the accuracy
of the cash flow table.

@NPYV has an optional third argument, Type, which is not compatible
\ with 1-2-3. Type can be 0 or 1, depending on whether the cash flows
are at the beginning or the end of the period. (this use of Type is the
same as for the other financial functions. As with the other financial
functions, the default value is 0. See “Financial functions” on page 11

' ‘ for more information.)
T The formuia for @NPV(Rate,Block,Type)-if Block consists of Vl .Vn-
is given by
L If Type = 0:
3
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V1 Vn
(1 + Rate) = (1 + Rate)"
If Type = 1:
v V2 © Vn

1+ (1 4+ Rate) Tt (1 + Rate)"

For exainple, suppose you are considering investing $5000, and you expect
a return of $2000 in each of the next four years. Put the values -500,
+2000, +2000, +2000, +2000 in the block A1..A5. The net present value,
using a discount rate of 10%. is @NPV(.1,A1..A5,0)=1340. alternatively,
you can combine the initial investment with the present value of the
returns yourself with +A1+@NPV(.1,A2..A5,0)=1340.

The cash flow table you reference should show expected income and debits
over a period of time. Quattro Pro assumes that the amounts are received
at the beginning of regular intervals and that the length of this interval is
the same as the period on which interest is compounded. In other words,
if monthly cash flow is estimated, Rate needs to show monthly interest.
To convert annual interest to monthly interest, simply divide by 12.




Years

Age | 1992-1994 | 1995-1999 | 2000-2004 | 2005-2009 | 2010-2014
42 .00091 .00089 .00088 .00088 .00088
43 .00110 . .00108 .00107 .00106 .00106
44 .00130 .00127 .00126 .00126 00125
45 .00152. .00149 .00148 .00147 .00146
46 00175 .00172 .00170 .00169 .00169
47 .00200 .00196 .00195 .00194 .00193
48 .00226 .00222 .00220 .00219 .00218
49 00255 .00251 .00249 .00248 00247
50 .00287 .00283 .00281 .00279 .00278
51 .00321 .00316 .00314 .00301 .00312
52 .00358 .00353 .00350 .00349 .00348
53 .00400 .00395 .00392 .00390 .00389
54 .00446 .00440 .00437 .00435 .00433
55 .00496 .00489 .00486 .00484 .00482
56 .00548 .00540 00537 00554 00532
57 .00601 | .00593 .00589 .00586 .00584
58 .00655 00646 .00641 .00639 .00636
59 00715 .00705 .00700 00697 .66694
60 .00785 .00774 .007C9 .00765 .00762
6’ .0u870 .00858 .00852 .00848 .00845
62 .00072 .00959 .00952 .00948 .00945
63 .01094 .01080 .01073 .01069 .01064
64 01233 .01370 .01362 01356 .01350
65 .01386 01372 .01364 01358 | .01352
66 .01553 .01538 .01530 01523 101517
67 .01732 01717 .01707 .01700 1.01693
68 01922 .01906 .01896 .01888 1101880
69 02125 .02108 .02097 .02088 102079
70 02345 .02326 02314 02305 102295
71 .02587 02567 .02554 02543 | .02533

Table A.2. Corrected Death Rates for Officer Retiret%s
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Years

{ Age | 1992-1994 | 1995-1999 | 2000-2004 | 2005-2009 | 2010-2014
40 .00159 .00156 00154 .00154 .00153
41 .00169 .00166 .00164 .00163 .00165
42 00184 .00180 .00179 .00178 00177
43 .00204 .00200 .00198 .00197 .00196
44 .00227 .00223 .00220 .00219 .00218
45 .00255 .00250 .00248 .00246 .00246
46 .00287 .00282 .00279 .00278 .00276 -
47 .00325 .00319 00316 .00315 .00313
48 .00370 .00364 .00361 .00359 .00358
49 .00420 .00413 ..00410 .00408 .00407
50 .00478 .00471 00467 .00465 .00464
51 .00542 .00534 .00531 .00528 .00526
52 .00612 .00604 .00600 .00597 .00595
53 .00689 .00678 00675 .00672 .00669
54 00773 | .00762 00757 00754 00751 |
55 .00866 .00854 .00848 .00845 .00841
56 .00968 .00955 .00948 .00944 .00940
57 .01081 .01066 .01059 .01054 .01050
58 .01202 01185 01177 01172 01167
59 .01333 .01314 .01305 .01300 .01294
60 .01474 00774 .00768 .00765 .00762
61 01625 .01602 .01591 .01584 L1578
62 .01789 .01765 01753 01745 01738
63 01967 .01942 .01930 .01921 01914
64 02155 .02130 02117 .02108 .02010
65 02353 02328 02315 02305 .02296
66 02558 .02534 .02519 02509 .02499
67 02772 02747 02732 02721 02710
68 .03000 .02975 .02959 02946 02934

Table A.3. Corrected Death Rates for Enlisted Retirees
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